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BE £ M E NIS 
Military Archiefiure 


Practiſed and Deſigned 


By the Lateſt and moſt Experienced 
Engeniers of this laſt Age, 7taltar, 
French, Dutch, and Engliſh. 


And the manner of Defending and Beſieging 
FEODR7S and PLACES. 


With the Uſe of aJoinr- Ruler or Sefor,for the 
ſpeedy Deſcription of any Forrification. 
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Stir ON AS MOORE Maſter-Surveyor 
of His MAJEST Y's Ordnance. 
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Printed for Oba: tal Plapra:s { at the Black 
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To the Right Honourable 
Sir THO. CHICHELEY Kt 


Maſter-General of the Ordnance, 
and Armory, 


' And one of His Majeſty's moſt Honou- 
rable Privy Council. 


Right Honourable, 

Ask your Pardon for 
| prefixing to this little 

Book your great Name; 
Great in it {elf,Great in the 
Honourable Charge you 
bear of Grand Maſter of the 
Artillery. You have been 
the Author's Patron , and 
you arc like to protect His, 
A } as 


: 
i 
F-- 
df 
# 
> 


The Epiſtle 

as well as Himlſclf,tfor they 
will all be Yours. "This 
Treatiſe tells you of the 
Modern Fortifications uſed 
here,and in all Neighbour. 
ing Countrics, and gIVES 

30ft calie Rulcs for tneir 
Deſcription,indeed too Me- 
chanical,it bcing calculated 
for the mcanc{t Underſtan- 
dings. It this Nation ever 
reccive Damage by ano. 
ECT, it will be tor want of 
Knowledge and Practicc of 
Military Diſcipline, and 
Arts, therc being iew Soul- 
dicrs of note in the French 


Army 


& 
GC 


Deaicatory. 


Arm y,but underſtand their 


Buſineſs, and the Terms of 
Fortifications and Gunnery , 
and can diſcourſe of At- 
taquing and Defending 
Towns A la mode. 

The old Engli/h Valour is 
{till the fame, And I could 
heartily wiſh the Gentry of 
England ( taking Example 
from your Jonour ) Were 
more inclinable to breed 
their Sonsto Military Em- 
ployment,andfit themtobe 
Inſtruments tor the Satety 
and Glory oftheir Kingand 
Country. I thought it now 

A 4 fit 


# | 


The Epiſtle 
fit time to colleEttheſe Pre- 
cepts, moſt whereof were 
formerly writ for my S0r's 
Inftructions,and now pub- 
liſhed for the Ends aforc- 
ſaid; and have given plain 
Rules for the caſting up 
the Floors,andcarrying on 


the Work, for making any 


new, or mending any old 
Fortifhcation, 

I have been,and am pre- 
paring a large and coltly 
Piece for your Honour's 
view, of all the Forms of 
Fortifhcations, and Models 
of all forts of Engines of 


War, 


Dedicatory. 


War, of what nature fo- 
ever, in fair Prints, that 
have been made or inven- 
ted to this day, to the end 
that His Majeſty, Your 
Honour, yg Officers of 
the Ordnance,may ſec what 
has been done, and all In- 
genious Perſons that bultc 
themſelves about ſuch In- 
ventions for the Good of 
their Country, may bc 
prevented to do what has 
been formerly acted, and 
His Majeſty, and your Ho- 
nour freed from the Impor- 
tunitics of Novel-Preten- 
ders, 


1 The Epiſtle 
| ders, and thereby not only | 
reap great Quict, but ſave ( 
; much unneceſſary Expence, | 
E - | Beſides, Strangers that fill 
{ our Fars with Notions of - 
. - Fortifications, ſhall find they 
| are over-done many Bars 
length by others, and ſhall 
deſiit from invading the 
Provinces of thoſe able Ar- 
tilts already imploy'd. But 
This Work will require 
both conſiderable Afi. 
{tance, and Time to fini(h 
it. Sir, it is great pleaſure 
| to me,that I have this occa- 
{10n publickly to acknow- 


ledge 


Dedicatory. 
ledge the many and great 


Obligations whercinl ſtand 


bound to your Honourable 
Favour,and openly to pro- 
fels that inward Gratitude, 
which ( God willing ) I 
ſhail endeavour to ſhew 
u20N zil occaiions. God 
kc; you from all Mistor- 
tunc here, and give you 
ctcrnul Happineſs hereat: 
ter ; fo heartily prayeth 


Your Honcur's 


Devoted Servant, 


Tower, March 27. 
1673. 


Jonas Moore. 
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CRAP -L 
Certain Propoſations needful to be known. 


d T. To draw a ftreight Line pou the 
Ground from a to Þ. 


F the lengthof the Chord will reach both 
Marks 4 and 6, faſtning one end to 4, pig ,. 
ſtrain the Chord tob, and make a Lock- 
ſpit or Trench with a ſharp Spade ; bur if 

it be longer,then ſtrain the Line towards b,one 

holding a Stake or Picquett ſo upright at c,and 

moving ofit to and fro, till at laſt a, c, and b pip 2. 
may hide one another,anc ſo one Length after 
another till you come at b. But if any Hill or 
riſing Ground be betwixt aand 6b, then muſt 
there be two Picquetts held at-c and a, ſo that 
from 4, c ſhall cover «, and fromc, d ſhall cover 
b. And note, that indireCting oneanother no 


Fig. 3. 
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Fig. 4. 


Fig. 5. 


Fig. 4. 


Fig. 6. 
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Words muſt be uſed, but only Signs of the 
Hand. 


$ 2. To erett Perpendiculars, either on fat 
Paper, or upon the Ground, from any| or 
Line given. ar, 
, . ; Line © 
Firſt, on Paper, from the point 2 takeequal hivide 
diſtances a b, a c, upon the Compalles to above i 
half the Line, and' from b and c ſtrike Arches '? 
croſſing at 4; da isa perpendicular ; or upon ba. 7 
the end of the line 4 open the Compalles , and * ® 
ſetting one foot in,relt the other at b,and croſs 
the line with that opening at 4, and make an , p,. 
Arch atc, lay a Ruler by b and 4, and crols the ;..5. 
Arch atc, c 4 is a perpendicular. ted be 
Secondly, upon the Ground, it may be done jj, , 
by a large Carpenter's Rule or Level; or after ,.;... 
the former manner,taking with your line equal Degre 
diſtances to band c, and then by other equal di- ppp. 
ſtances to 4: Or it may moſtealtly be done by |, ,,:1 
a Quadrant or other Inſtrument, ſetting the pg. 1: 
Sights upon the beginning of the inſtrument ; | 6... 
look upon the ſtreight line given,and then turn- £4. 
ing the Sights to 90 degrees,let ſome ſet a Pic- , g..; 
quet forwards in that line which will be per- 6... . 
pendicular. Or, laſtly, by the Foot-chain ſet | | ,, 
off ;o foot from the point 4to6b, and taking 50 p,g;;. 
foot in one Chain from b, and 30 foot from a, j.ceq 
croſs them at c, c 4 is a perpendicular; for 5. by 
4- 3+ deſcribes a right-angled Triangle. by a 1 


J Z, prees ! 


or 


Modern Foztification, 


3. From any point above a Line to let 
4 fall a Perpendicular, etther Hpon Faper 
'\ or the Ground. 


| At either with the Compaſſes, or with a 

Line or Chord croſs the Line given at b andc, 
 Hivide the diſtanceb c, into two equal parts in 
0,4 d is a Perpendicular, 


LF! To meaſure an Angle either on Paper, 
$ 


or 08 the Ground. 


1 | Every Angle is meaſured by that part of : 
- Circledeſcribed on the angular point, intercep- 
ted betwixt the Lines of the Angle. Every Cir- 
- tle, whether great or ſmall, is divided or con- 
ceived to bedivided into 360 degrees. Every 
| Degree into 60 Minutes z a Quadrant into g0?. 
* Therefore, if the Angle, for Example, be 3©?, 
/ it will be ſo froma Circle of 1. 19. or 100 foot 
© Radius. You muſt have a Circle ſodivided, or 
? }Semicircle called a Protrador , or a Line of 
© Chords which has the Degrees projected on 
- aſtreight line; by any of which you may mea- 
” (ure an Angle, as followeth. 
Let the Angle on Paper be b ac, place your 
» ProtraQor or Circle ſoon a, that the beginning 
2 thereof may lie on 4 b, the Degrees intercept- 
* tdby ac is the Angle, and is here 42% But 
dy a Line of Chords, you mult take 60? De- 
. Brees from it, and deſcribe an Arch bc, = 
B 2 C 


Fig. 7. 


"_ 


l'1g. 8. 


Modern Foztification, 


bc with your Compaſſes, and that diſtance aph 6 
plied to your Scale will ſhew 42% | 
Upon the Ground place your Circular [:. |, 
ſtrument or Quadrant over the Point 4, ar | 
turning your Sights to the Picquett b, with th, 
beginning of your Inſtrument fix it there, the 
turning your Sights to the Picquett c,you w L 
find intercepted 42% If you uſe a Gradrage 
and the Angle be above go®. then turn the Ed" 
of your Quadrant to you, and the Sights tuf n 
ned to the other mark, will ſhew the degrey””, , 
of the Angle. 
But if you have no Inſtrument by you, m 
ſure out 30 foot oneither Line to band c T "—Y 
tle Angle «, and find the Length from b to* 
which Length look in the Tableof Angles, Ore 
it gives you the Angle; ſuppoſe it was 21 fog, was 
6 inches, the Angle will be found 4.2®. 


d 5. Zo lay down any Angle given eith / 
on Paper or the Ground. , 


This is but the back way of the former,a! ©! 
is done by placing the Circle, Circumferents _ 
or Inſtrument, on the point of the Line giv Fl 
ab, and marking the Picquett, there make yolC1vic 


mark, and draw out the Angle given. take 
upor 

Angl 

thee 

(thro 


Modern Foxtification, 


:eaph 6. To draw a Parallel-Line to any 
other Line given at any diſtance res 
IT | quired, either on Paper, or the 


z ally A 
114/14 
hth or 


=_ Firſt on Paper. Suppole it be required to 
rp c, and take the neareſt diſtance to the Line 
tw b, with which, ſetting one point in any con- 
_ venient part of the Line ab, deſcribe part of 
29 On Archat d, cd will be parallel to ab. 

Upon the Ground, take the neareſt diſtance 


ake a Parallel to abatc ; ſet your Compalſles Fig. g. 


romctos b, and at a convenient diſtance raiſe Fig. 10. 


a Perpendicular on the Ground to ab, as bd, 

caſure the ſame diſtance of « c, and ſet it off 
fromb to d, by c and 4 draw a Line which ſhall 
be parallel to 46. 


to 
, 
fod 


d 7. 7o divide a Line given either oy 
Paper,or ou the Ground, into any number 
of equal or unequal Parts, or like to any 

at other divided Line. 


ate 
zijn Firſt on Paper. The Line ab is given to be 
gidivided into 5 Parts, as the Linec d, which is 


taken at l:berty, and was firſt cut into 5 parts; 


th 


upon the Point c draw out a Line, making an Fi8+ '*+ 


Angle with c d, make c f equal to 4b, join 
the extremities fand 4,and draw parallel-Lines 
(through the 4 Points of c 4, which ſhall divide 
B 3 a © 


__ = 


6 


Fip. 12. 


Fip. 13. 
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ab in 5equal parts: This way is to be uſt 
when the Line given is longer than the divide 
Line. 

But if ab be ſhorter than the Linec d diy; 
ded, then take 4b in your Compalles, and ma 
an Arch above d at f, and from c draw a Ta: 
gent, cf: The neareit diſtance of the Diviſion 
c d to that Tangent, are the Diviſions of a; 
as you may ſee in the Figure. Theſe two waj 
grounded upon the ſecond Propoſition of th 
Sixth of Euclid, well underſtood,demonſtrat:; 
the Operations of the Sector or Joint Ruk 
and many other uſeful Propoſitions. But t 
divide a Line upon the: Ground, meaſure | 
exactly into Feet and Inches, and divide it b; 
the number of Parts you would cut it intc 
th:n meaſure out the Parts by the Chain 6 
Line accordingly. 


d 2. To take the Platt or Plant « 


any Town or parcel of Ground d 
fired. 


Practice over-does any DireCtions can bt 
given ; let the Scholar begin with any cloſe ot 
imall parcel of Ground : Suppoſe ab c be : 
ſpot of Ground to be laid down, having witt 
you any inſtrument to take Angles, or by tht 
Chain, as in Prop. 4. beginning at 4, take the 
Angle c ab, which you will find to be 64. de- 
grecs,then meaſur2 with yourChain from a tod, 

which 


> uſe 


Vide 


div; 
ma 
_ 
iſto: 
f aA! 
Wa) 
f th 
ratt 
ul 
T 
re | 
t bj 
ntc 
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which may be 912 feet, which ſet downin your 
Note ; then proceed, and by your Inſtrument 
atb take the Angle a bc, which you will find 
to be 4o degrees, and meaſure b c 845 feet, 
and the Angle bc a 76 degrees, and c 4 604 
feet. Having done this upon Paper, to de- 
{cribe and delineate this Platt , draw 4e at 
length; upon d deſcribe the Angle of 64 de- 
grees, and draw df, this Angle repreſents the 


7 


Angle 4 upon the Ground, by any convenient Fig. 14. 


Scale of equal parts, take with your Com- 
paſles 912, and ſet it fromdtoe; ate ſet off 
an Angle of 40 degrees, and draw ef; fo doth 
the Figure d e f repreſent « b c; and by 
the ſame Scale you made uſe of, you will find 
ef 845 and fd 604. 

After go to harder Platts, all the whole con- 
fiſting in the Angles and Meaſure of the Sides, 
which being carefully laid down, will perform 
what is deſired 3 imitating and layingdown on 
Paper, the Turns and Crooks of the Ground, 
as well as poſlibly may be. 


d 9. Of the Regular Figures, their Na- 
FUres, and how by any Side gven to 
lay them down on Faper, or on the 
Ground. 


Regular Figures are the Triangle, Square, 
Pentagon , Hexagon, Heptagon, &c. Divide 
360? by the number of the Sides propoſed, the 
Quotient is the Angle at the Centre, the Com- 

B 4 plement 


” ae. wi alt 80S LE 4 
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plement whereof to 180?. is the Angle at the | 
Figure, and half of that is the Angle of the 
Triangle at the Figure, as you may ſee in the 
Pentagon. 
Regular Angles at Anples at [ 
Figures. the Centre. the Figure. 7 


| $—— 120 ——| 60——30 

| 4—— 90 g90——45 

© I 08——-5 4 
-1.. } 6—— 60 I 20 60 
SIUCS 5 | 


T— $1-:43s|28--34;64-175 
On 4 —_— 
Y —= 49——[ 40——70 
Jo — 7 


Now any Side or Line being given, if with 

a Protractor or Line of Chords you ſet off the 
Angle at the Figure, and work ſo many times 
as your Figure has Sides, you may, »if cxaCtly 
donc, encloſe the Figure: Or by ſetting oft 
at both the ends of the Line given the Angle 
of the Triangle ( which is always half the 
Angle at the Figure) and protract two Lines 3 
their meeting will ſhew the Centre of the 
Circle,wherein the Side given may be inſcrib'd. 
Or, laltly, laying down the Angle of the 
Centre of the Figure propoſed, with the 
Compalles take ſuch a diſtance from the Centre 
of the Figure, equally on both Sides of the 
Angle, as may make that third Side near equal 
tothe Side propoſed; divide that third Side 
cqueliy, and draw a Line through it from the 
Centre 
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Centre, fit each half of the Line given upon 
the third Line, it it exceed or be ſhort, by 
Parallels on each end, cut the ſides of the An- 
gles, thole Interſections will find the place 
where to fit the Linz propoſed. All which 
ways you will find practited in the 15th Figure, 
as to the Angles z and the ſame prattice will 
do it upon the Ground. 


d 10. Of Meaſures. 7he Engliſh Foot 
compared with the famous Meaſures of 
ether places ; and of plain and Diago- 
tal Scales. 


1o underſtand as near as poſlibly might be 
the length of each Foot of ſeveral Countries, 
| have taken great pains to reconcile the diffe- 
rences found in the Tables of Sacllius, Dogen, 
Mr. Greaves, Caſimirus, and Ricciolrs in his Geo- 
graphy and have procured ſeveral lengths 
from inquiſitive Perſons; I have moiſtened 
the Prints, and tried above 60 ſeveral Papers 
of the length of Feet, and give you the follow- 
ing Table tor the neareſt, wherein the Engliſh 
Foot is ſuppoſed to be divided into 1000 parts, 
and the proportion to that is ſet down againſt 
the Places that each Countries Foot bears to 
1c00. In the next Column isexpreſt the pro- 
portion in Feet, Inches, and Tenth Parts: And 
the laſt Column is the proportion that each 
Pound at the ſeveral Places, bears to the Eng- 
liſh Pound Averdupois divided into 100. « 


9 
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A Table containing the Proportion that the 
Engliſh Foot, divided into 1000 parts, 
or into 12 Inches and Tenths, beareth to 


the Meaſures of other Countries, and 
the proportion Vl a Pound weight Aver-| 
dupois divided into x 00 parts, beareth 


to the foreign Pounds. 


it. 


— 


Paris, the Royal Foot—11.068| 1. 0:8] .93 
Lyons, the Ell there-——[3.976 | 3.11:7]1.09 
Bologn, the Ell —[2.076| 2. 0:8] ,89 


The 1 7 Provinces. 


Amſterdam Foot 942| 0.1 1:3] .93 
Ell 2.269| 2.03:2 | 
Antwerp Foot- ——| .946| 0.11:3] .98 
Ellew—_————.273\2-03:3 


Brill, the Foot —— —{1.103| 1.0::2 
Dort, the Foot 
Rineland or Leyden Foot|1-033 1.00: 4 96 
Ell--[2.260| 2.03: 1 
——| 958] 0.11:4] .98 
-—| .919|0.11:0] .98 


Lovain Foot 
Mecklin Foot 
Miaadleburgh Foot 


Low | 
Gere 
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| af 2125 
. Germany. 52$| 68 |=Y 
f, oF|aS |*8 
i Is & $-nke& lis 
d | Strasbourgh Foot :9200.11:0| +93 
's | Bremen FO00t —— -$640.11:6| .94 
h Cologn Foot .9540.11:4| +97 
| Franck ford on the Main 
Foot —_ —— | .948| 11:4] 93 
bn Ell C— 1.826] 1.09:9 
Y Hambrough Ell —— — | 1.905 1.10:8| .95 
. 7*ipP Ell ——— |2.2602,03:1|1.17 
Lubeck El ——— ——  |1.903[1.09:8 
Noremburg Foot 1.CO6 1.001] 94 
Ell-oon le -e [2.277 2:03:53, 
Bavarla — —— v - | .954 0-1 "1 
Vienna -——— [1.05 3/1.00:6| 03 
Spam and Portugal, | 
Spaniſh Palm,or the Palm 
of Caſtile ——— | .751 0.09:0| 99 
The Spaniſh Vare, or | 
Rodd, being 4 Palms-- | 3.004 3.00:0 
The Foot is one y of the 
Vare — 1.001 1.CO:0 
Lisbon, the Vare 2.7502 .09:0| 1.06 
Vare at Gibralter - | 2.760 2.09: 1|1.03 
The Toledo Foot .8990.10:7[1.00 
Vare 2.685 2.08:2 
Italy. 
Roman Foot on the Mo- 
num. of Cofſutius-—— } .967 0.11:6/1.23! 
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"— 


Of Strailius 
Roman Palm forBuilding, 
whereof 10 makes the 
Cauna 
Bononia Foot — 
Ell 

Perch, whereof 500 to a 
Mile ——— 
Florence Brace, or Ell— 
Naples Palm — — — 
DIASCE ooomoomomenm com 

+” — © FEELIN 

Genua Palm 
Mantua Foot ————— 
Millan Calamus 
Parma Cubit 
Fence Foot — 


Other Places. 


Dantſios Foot — 
ElI = — 
Copenhagen FOot———— 
Prage in Bohemia the 
F O0t -aon—— 
K1ga the Foot 
China the Cubit 


— 


— — 


—c 


Turin the Foot — 


*"OOOT 03 
41 200-77 


972 


732 


| 1.204 


2.147 


l 2.040 


I-913 
B61 
2.100 


©.11;7 


0.08:8 
I .O2:74 
2.01:7 


1 2.0:5 


I . I I © ® 
0.09:6|1- 


2.01:2 


6.8806.10:5 

.830] .09:6|1. 
1.569 1.06:8 
6.54.4. 0.06:5 


1.866 
1.153 


I,10:4 
1.CI;9 


+944 0.11:3 


1-903; 


.965 


I.026, 
1.831 
1.016 
1.062 


1.824 1.09:9 


1.10.8 
e11:6 


I.00:3 
1.09:9 
[00:2 


Cairo the Cubit 


— — 
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X 
V Sm, vS6,2H 
Q | SE | [= 
: 3S|@2. 15% 
| = 7:7 25. 
The Perſian Arach—— [3.1 97|3.02;: 
Turkiſh — at Conftan- My he comme 
: tmnoplethe Great 2.200/2,02:4| .56 
7 The Greek Foot — — !1.007|1,00:1 
Moutorn's Univerſal foot, 
or a Pendulum that | 
will vibrate 132 times | 
; ina Minute ——— — '0.675]0.08: 1] Wks 
The Meaſures moſt made uſe of in Fortifica- 
\ tion, are the Pariſian, Rineland, and Venetian 
Feet, which out of the Tables with their Mul- 
) tiplies to 9, are as followeth. 
Pariſian. Rineland. Venetian. 
| 1. 1068, 1. 1033. I. 1152. 
2. 2136. 2. 2066. 2. 2304. 
3. 3204+ 3+ 3099. 3+ 3456. 
4+ 4273. 4+ 4133. 4+ 4508. 
5. 5340 5. 5166. 5. 5760, 
6. 6408. 6. 6199, 6. 6912. 
7+ 7477. 7. 7233+ 7. 8064- 
8. 8546. 8. 8266, 8. 9216. 
9. 9613. 9. 9299, 9.103698. 


The Uſe of theſe Tables are plain. Suppoſe 
800 Venetian Feet were propoſed to be turned 


into Engliſh Feet, againſt 8 I find 9. 2. and a- 
gainſt 
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gainſt 80. 92. 1, and againft 800, 921.6.Eng- 
liſh Feet; fo that 800 Yenetian Feet make 
Engliſh 921 and a half ; and 985 &neland Feer 
make 1017; Engliſh. goo 929.9 

80 32.6 


> bh 


The French accompt by the Toiſe or Fa- 
thom, which is ſix of their feet for a meaſure in 
Fortification 3 the Dutch by the Rodd, which 
is 12 of their feet ; and we in England general- 
ly by a Rodd of 16 feet and a half,which is not 
ſb good as to meaſure by the Rodd of ten foot, 
then 720 feet is 72 Rodds. The Yenetian ac- 
—_ by the pace;s feet to a pace, all which 
1s of abſolute uſe for the comparing foreign 
Meaſures with ours. 

The next thing obſervable, are Scales fitted 
for Meaſure, and are had upon every Ruler, 
ſuch asare the Scales in Figure 15th, are called 
Plain Scales, any part of a line divided into 
ten parts, and one of theſe parts again divided 
into io ſmall parts,and ſonumber'd into 10.20. 
30. 40. 5. 60. 70. 80. 90. 100. as you ſee by 
theſe Scales. But the moſt exaCt is the Dia- 
gonal-Scale, Figure 16,of the ſame length with 
the third plane Scale ; but that in this, thoſe 
little Diviſions are again divided into 10 parts 
by the Diagonals 3; the form thereof you may 
conlider in the Figures. 

I 11, 
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d 11. 7he Dimenſion of a plain Super« 
fictes. 


' Fora Square,multiply the ſide by it ſelf; for 
an Oblong, multiply the Longer by the Shor- 
| ter ſide : For a Triangle, multiply any ſide by 
' thePerpendicular falling on*that ſide (prolong- 
' edif need be) and take half the Produdt for 
' the Superficies, or multiply the ſide by half 
' the Perpendicular,or half the ſide by the whole 
Perpendicular. The ProduCt gives you the 
Superficies in Rodds, in Fathoms, in Perches 
or Feet, as your Mealures be. 

But if your Figure be of many ſides,divide it 
into Triangles, and take the Content by adding, 
all the Triangles together. 


d 12. The Dimenſion of Solid Bodies. 


The moſt that is aumed at herezis the meaſu- 
ring of Foſles or Moats,of Ramperts,Parapets, 
and other Works of Fortifications, which ſhall 
be ſhewed more fully hereafter. 

All ſuch Bodies as have no Tapering part, 
' but arealikein their whole length,and ſuch are 
moſt of the aboveſaid Works,are meaſured af- 
ter the faſhion of Parallelopipedon;get therefore 
the Superficies of the end, by ſome of the Rules 
in the laſt Propoſition, and multiply that by 
the length, the laſt Product gives you the Solt- 


dity. 
Theſe 


15 
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Theſe 12 Propoſitions are as much as may 
ſerve for ordinary PraCtice in Fortifications, 
but an able Artiſt will not be content there. 
with, but will furniſh himſelf with the know- 
ledge of Geomerry,and the DoQtrine of Trian- 
gles,and all other curious Learning in this kind. 


— — i. 


CHAP 


— 


II; 


Of the moſt modern Fortifications of Re- 


gular Figures uſed in Italy, France, 
Dutch-land, and in England. | 


 E———— 


dr. Of Regular Fortifications. 


"7 Hey are called Regular, becauſe made np-! 
T on ſome one of the equal-{ided Figures 
mentioned Chap. 1. par, 9. viz. upon a Square, 
Pentagon or five-{ided Figure, or upon 6. 7. 8, 
g. Cc, ſided Figures. 

The principaland only Line to be regarded 
in all Fortifications, whether regular or irre- 
gular, is the outward or exteriour Line boun- 


ding the Rampart at the foot next the Ditch, 
from which Baſis all the reſt of the Lines de- 
pend; we will firſt give youthe Terms and An-! 
gles of that Line,& then the Deſcription there- 
of aſter the moſt modern way uſed abroad. 


Y 2.) 
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\ 2. The Terms and Angles relating to the 
principal Groand-line of any Regular 
Fortification ; and firſt of the Lines. 


1. The Interior Polygon is the Side of any 
Regular Figure, as in the Example of an Hexa- 


gon or ſix-fided Figure (which I make uſe of Fig. 20; 


through this Tract) any one of the ſix Sides is 
calied the fideof the Polygon, as here the Line 
contained betwixt p andp, 1s the Interior Poly- 
gon, as the line aa is called the Exterior Poly- 
gon. 

2, The Baſtion or Balwark, is that great 
Work of any Fort that advanceth towards the 
Campaign, being as a Caſtle for the Fort, and 
here are Six all marked with B, The Lines 
terminating the ſame are two Demigorges,two 
Flanks, two Faces. 

3. The Demigorge or Gorge line pc, being 
nalf of the entrance into the Baſtion, and ter- 
minates the Points c, whereby the Flank ſhall 
be raiſed. 

4. The Flankc f is another out-line of the 
Baſtion terminating the Curtain and Face. 

5. The Face fa 1s the foremolt part of the 
Baſtion,two Lines thereof mceting ina the out- 
ward Point of the Baltion. 

6. The Line forming the Flankis p f, being a 
prick'd !.ine, made uſe of by Doger, and the 
relt of the Darcb Enzeniers. 

'S 7. The 
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7. The Capiral Line isp 4, part of the Line 
coming from the Centre O, and terminated at 
the point of the Baſtion 4. 

8, The Curtain cc 1s that part of the Inte- 
rior Polygon, that lies betwixt the two Baſlti- 
ons Þb B, 


ought never to exceed 8co Engliſh feet , but 
rather to be leſs, becauſe the length of the Port 
of a Musket doth not much exceed that Mea- 
ſure. | 


10. The Line coming from the point of the! 
2aſtion 2, and drawn upon the face f 4 to the! 
Curtain, is called the Line ftringenr,and ſhews!. 
how much of the Curtain 4c will clear or ſcour! 
the Face, which Line dc being part of the! 


Curtain, 1s called the ſecond Flank, 


11. The Line Op, coming from the Centre! 


O, is calledthe Diameter of the Interior Poly-| 
£0N- 


12. O 11 the ſhorteſt Line from the Centre 


to the Curtain. 


The moſt conſiderable Angles are as followeth, 
The Angles are marked with 3 Letters ; 
the miadle Letter poznts out the Angle. 


13. The Angle at the Centre of the Polygon | 
ispop, and is potten by C hap. 1. Sect.g. 
l4. The Anvzle of the Polygon PPP, OT that 
which is equalto it 44 2, is always the Com- 
plement | 


' 


9. The Lines paſling from @ the point of 
the Baſtion,toc the point of the Flank and Cur-| 
tain is called the Line of Defence fixed , and: 
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plement of the Angle at the Centre,or the Re- 
mainder of 1t to 180 degrees. 

15. The Aveleof the Tri mole opp or 044, 
is half of the Anzle of the Poly gon, 

16. The Angle of the Baſtion f af, expoſed 
to the Batterics of the Beliegers, and made by 
the two Faces fz, fa, which onght not to be leſs 
than 60 degrees, or much above 9o. 

17. The Angle of the Shoulaer or Efpaul is 
made by the Face and Flank af c. 

18. The Angle of the Flank. is made by the 
Curtain ard Flank fcc, and by moſt Engeniers 
made to a right Angle, but by fome later (ard 
may be not without cauſe) made obtule, or 
more than a right Angle. 

19. The Angles made by the two Lines ſt- 
chant, is called the Angle of the Tenail a t a. 

20. The Angle forming the Flank cpf, is 
made uſe of by the Dutch Engeniers. 


d 3. General Rules or Maxims obſerved 
ia Fortifications. 


1. All the parts of a Fort or Place fortified, 
o1ght to be flanked , (that is) defended from 
another part. 

2. That the Baftions that are not too little, 
nor yet too exceliive big, are to be preferr'd 
before others, 

3. That the Line of Defcnce,or that which 
15 near equal to It, 2i2, the lnicrior Polygon, be 
not longer thai v0 > ject, 1or (Lorter than 500, 
C2 if 
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if it may be. But if it be reſolved to furniſh the 
Fort with many Cannon,then the Interior Po- 
lygon may be much longer, viz. to 1000 feet 
very well. 

4. The greater and more ſpacious the Gor- 
ces and Flanks be, provided the reſt of the 
Work be not prejudiced thereby, the better 1s 
the Fortification. 


5. The Angle of the Baſtion may not be. 


much leſs than 60 degrees,nor much more than 


90 ; becauſe in the firſt,the point of the Baſtion 
thall not be ſo ſlender as eafily to be battered | 
down, nor in the latter too obtuſe or blunt to | 


be openedat the point. 


6. The Angle of the Flanks may be more 


than godegrees, NOT is there any virtue more 
ina right Angle for the better defence of a 
Fort, than in another. 


7. The greater the Angle that is made by | 


| 


: 


the outward Polygonand the Face ſhall be, the | 


greater is the defenceof the Face z and this laſt 
Maxim,l hold to be ſo eſſential, that it ſhall 
try the Goodneſs of all Inventions for what 
kind of Fortification foever. 
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hd 4. The Conſtruftion or making of the 
Principal Ground-Line of a Fort, accor- 
ding to the moſt modern Hays uſed by 
the Italian, French, Dutch, or here in; 
England. 


I. Of the Italian Forrtifications. 
1. Of Setgnior Tenſini, 1630, 


In all Forts above the Pentagon , he makes 
the Gorge and Flank equal, and both a ſeverth 
part of the Interior Polygon,and the Face in all 
Figures whatſoever, to be one third of the ſaid 
Interior Polygon. 

He makes his Interior Polygon 217 Yenerian 


Paces equal to 1250 Engliſh feet, his Gorge + 


and Flank, each 3 i paces, that 1s 178; Engliſh 
feet, and the Face 72 paces and 4, that is 416 
Engliſh feet. But for the Face always, and 
in all caſes 725 paces, equal to 416; Engliſh 
feet. All which are very high Numbers, and 
not uſed, unleſs the Defence be made with ma- 
ny Cannon, Tenſini requiring to every Baſtion 
30 Pieces, beſides what (hall be planted on the 
Rampire. 

For an Example in the Hexagon (which I 
make uſe of through this Trat) by Chap. 1. $ 
9. upon any given Line taken for the Interior 
Polygon pp, | make an Hexagotippp ppp, &c. 
By Chap. 1.$7. I divide pp into 3 parts, and 

C3 7 parts 
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= Parts. I takea ſeventh part in my Compaſ: 
ſes, and ſet it from p toc for the Gorge, and 
railing c f at right Angles, 1 fet the ſame mea- 
ſure fromcto f; laſtly, 1 take one third part 
of pp, and ſetting one point of the Compalles in 
f. 1 crols the Czpital Line at a, and draw cfand 
{4,which 1 doto every Baltiontill all be com- 
plcat. 

In Numbers, ſuppoling the Interior Polygon 
1c00, the Gorge and Flank will be each 143, 
ard the Face 333, in all Figures above the 
Pentagon. In the $qun-re the Gorge 161, the 
Flank 120. In the Fentagon the Gorge 156, 
the Flank 129. 

Thus dividing pp into 100%, the Gorges, 
Flanks, and Faces will have the aforeſaid Pro- 
portions, which may be wrought by any Scale | 
Civided into 100 Or 1000 Parts, 


2. Seionior Pic;ro Sardi. 1638. 


This worthy Anthor has writ much to good 
purpoſe,being, learn'd and much experienced in 
tne Wars of his time, he writ his Book of Ar- 
chitecture Military, inticuled,Corona Jmperiale, 
Anno 1618; his Book of Artillery, 1621. an 
exceucnt Piece, and his Book of Architecture 
Military, intituled, Cor0:za Regale, 1638. He 
makes t he Interior Polygon 800 Venetian feet, 
(which is 92 1 of our Engliſh feet) his Gorge 
150, and his Flank 150 ; that is, his Gorges 
anu Flanks being equal, are betwixt a 5th. and 

” 6th, 
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6th. of his Polygon, which are greater and 
much better than the laſt of Texſinis. He de- 
termines the Faces of his Baſtion by the Line 
of Defence Railing ; he makes the Face conti- 
nued to fall in the Square and Pentagon upon 
the tenth part of the Curtain , from the oppo- 
lite Flanks, in the Hexagon on the ath. part,in 
the 7, 8, and 9, on? the x part, and in all above 
on the half. 

Having drawn the Hexagon as before,and di- 
viding the Interior Polygon p p into 800 parts, 
or firſt into 8, and then every of thoſe into 10 
again,takeoff 150,and prick it from pioc for 
the Gorges,and railing a Perpendicular at c,lct 
the ſame diſtances trom c to f for the Flanks ; 
then for todetermine the Face, divide cc into 4. 
parts, and ſet one fourth from c to d, laying 
your Ruler upon 4 and f, draw f 4 tor the Fa- 
ces. But if it had been a Heptagon,or 8gon, 
or 9g0n, then c 4 had been a5 part of the Cur- 
tain c c, as before was cxprelled. 

But ſuppoſing the Interior Polygon pp 1c00, 
then 187 will be the proportion for the Gor- 
ges and Flanks, 250 (let from p) for the 24. 
Flank of the 4 and 5gon, 343 (ſer from p) for 
the Flank of the Hexagon, 395 for the 7, 8, 
9g0n, and 5co for all above. 


3. The third and laſt of the Modern Italizn 
Authirs , ts 0ue Gennaro Maria , arhe- 
matician to the Catholick King , who writ 
1665 at Florence, and dedicates his Book 

C 4 to 
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tothe Grand Duke,intituled,Breve T rattato 
delle Moderne Fortihcazion1. 


Tais Author makes the Interior Polygon 


$co feet, and not leſs than 600, hisz Gorge he 


makes þ part of it, and ſo for the Flank of the 
Quadrangle. Bur for the Pentagon, and all Fi- 
gures above, he makes the Flanks, which ſtand 
at right Angles with the Curtain, one tenth of 
the Gorge more, 

Suppoſing his Interior Polygon 1coo, his 
Gorges will be 125, and the Flanks of the 
Quadrangle 135, but of the Pentagon and all 
above, 138. Bur this Author is not by me fo 
well zpproved of, becauſe he makes his Gorges 
and Flanks roo ſmall. 

For the Faces, he makes them fall on the 
third part ofthe Curtain, excepting the Square 
that has no ſecond Flanks. 


II. Of the French Fortifications. 


r. According to De Ville and Fourniers, 1647. 
for Monſieur Errard 15 not approved. 


Divide the Interior Polygon into 6 parts, 


—_ 


take one of thoſc parts for the Demigorge and | 


Flanks, being Þoth «qual, and at right Angles. 


Then for drawing the Faces of the 4th. and | 


5th. lay a Ruler from the point of the Flank c, 

by f, draw f 4, theſe have no ſecond Flanks. 

For the Hexagon and all above, join ff by 
a 
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z Line,the Capital will divideit into two parts, 
atk. make k, a £qual to kf, and draw a f for the 
Face. 

The Interior Polygon or Line of Defence, 
they make 150 Fathom(which is equal to g60 
BCA) . 

If the Interior Polygon be 1000, the Gorges 


{ and Flanks will be 1 66. 


2. According to Monſieur De Ia Mont, in his 
Fortification Off enſive and Defenſive, printed 
1671. and according to Monſieur Maneſſon 
Mallet in his late Work, intituled, Travaux 
de Mars, printed 1672. 


Both theſe Authors make the Interior Poly- 
gon pp 768 Engliſh feet. 

Both divide the Interior Polygon into five 
parts, and take one for the Gorges pc, that is 
1535 feet. 

Both divide it into three parts,and take one 
for the Capital line p a, that is 256 feet. 

But De la Mont makes the Flank to ſtand 
at right Angles, and takes { of the Curtain for 
its length c f, that is 115; feet, ſo draws the 


Baſtions inall except the Quadrangle and Pen- 
: tagon,which he makes to have no ſecond Flanks. 


And Travaux de Mars makes the Angle of 


* the Flank and Curtain to be 98 degrees, and 


draws the Faces from the point of the Baſtion 
«toc the point of the Flank, leaving no ſecond 
Flanks inall his Fortifications, 

$0 
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So that if the Interior Polygon be 1 000, the 
Gorges will be 20G,and the Capital 333. 

In De {a Monts the Flanks will be 150. 

After theſe Proportions of De la ont there 
is a triangular Scale made in Paris, and taught 
to young Gentlemen, 

For a general Rule for all Fortiſications, ſee 
Figure 24,and obſerve in the Triangular Pp a, 
P p isdivided into 1000 feet, and ſerves for 
the General Scale which you may enlarge and 
make as big as you pleaſe, p 4 {tands at right 
Angles to Pp. If you make Pp 1c00 feet, as 
in this Example; then take 333 feet for the 
Capital p a, 200 for the Gorge pc, and 150 
for the Flank pf, as before was ſhewed to be 
De la Mont's Proportion, draw the lines P 4, 
Pc, Pf, and likewiſe the Parallel-lines to each 
50 teet, as inthe Figure, The ule of this Scale 
isthus : Aſter you reſolve how long your In- 
ward Polygon ſhall be, which is repreſcnted by 
the Line Pp, and may be taken of any length 
under 1000 feet, which you may not exceed; 
it it fall under 500 feet, it will be-only fit for 
Cittadels and Field-works, as is marked in the 
Figure. If it beabove 509, and under 800.lt is 
tor Royal Forts and leiler Fortifications, ſuch 
a5 may be detended by Muſquet-Shot. But if 
above Boo fect, then ſuch Forts muſt be wel 
ſtored with great Guns. Where-ever it falls, 
ſuppoſe your Inward Polygon be 700 feet) 
marked P p, and in Figure 24. pp, take out ol 
this Scale p a for the Capital,and prick it from 


lit) 
up 
ter 


alls, 
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Pto4 in all the Baſtions, take out pc, and ſet it- 
off for all the Gorges, raile Perpendiculars at c, 
and take out p f,and ſet it from c to f,and draw 
the Faces 4 f, and finiſh your draught. Such 
other triangular Scales may be fitted tor any 
other proportions in Fortificatiois. 


3. The King of France in the Fertificat;ons 
made new at Acth aud Lyſlz. 


His Engeriers have made the Interior Poly- 
gon not above 568 Engliſh Feet, has no ſecond 
Flank, the Gorges are the ſame with le, Aonts 
and Maneſſons, that is; of the Interior Poly- 
gon, or 200, the Interior Polygon being 1coo, 
and the Flanks are made longer than the Gorge 
742, 240, and ſtand at an Angic of 159degrees 
{rom the Curtain, 


III. Of the Dutch Fort ifications, 


Although the Dmutch have had much Expe- 
rience, and by their Engeniers have filled the 
World full of their Books and ways of fortify- 
Ing,yet I find not that they have added any one 
conſiderable Rule or way for advancement of 
this Art; their Books are pompous, and full of 


 Jaborious pains in Triangles,and other Mathe- 


matical Learning, but all that is more for Curio- 
lity than Uſe. They fix the Curtain and Face 
upon an immutable Number, and let their In- 
terior Polygon vary which as it is moſt impro- 


per, 
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per, inartificial, and not ſo uſeful, either in Re- 
gnlar or Irregular Fortifications, as thoſe that 
deal with the Interior Polyzon; fo it more in- 
volves the Work into intricate Rules and other 
difadvantages, as will appear by the following 
Diſcourſe: I ſhall not trouble you with 4a 
raloſs, and thoſe more ancient, becauſe Doger 
has ſummed all up that either they or Fricaci 
has writ. 


1, Fritach Printed at Leyden, 1635. in hu >. 
Mechanical Ways. : 
For all Forts above the Pentagon. : 
Divide the Interior Polygon into 5 parts, , 
take ; thereof for the Gorge and Flank, and ,, 
* for the Capital. Ina Square leave no ſecond P1 
Flank, but take the Gorge and Capital as be 6 
fore, and railing a Perpendicular for th: 
Flank from 4 draw 4c, wh'ch ſhall determint 
the Flank and Face; and for the Pentagon di. 
ride the Curtain into 5 parts, and take four 0 
thoſe parts for the Faces, the Gorges anc ,, 
Flanks remaining the ſame as before, viz. 3 0 © 
the Interior Polygon, which Faces f a ſet of ,, 
from f will cut the Capital at 4. _ 
And ſuppoſing the Interior Polygon to bt ,, 
1000, then for all Forts above the Pentagon, g 
the Gorges and Flanks to beeach 200, and the yy 
Capital 400. For the Pentagon, the Gorges, | ; 
and Flanks, each 290 as before, but the Face to gþ 
be 249, ta 
For 
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For the Square the Gorge to be 200, and 
. Capital 4oo,the Face to be drawnto the point 
of the Curtain and Flank c. 

And note,that the Flanks ſtand at right Angles 


WIN with the Curtainin all the Daurch Fortifications. 


1 Ma 
Doger 


112) 2+ Dogen, printed ar Amſterdam, 16.47. 


Maralois, Fritach, Goldman, and Dogen, all 
agreeto make the Curtain and the Face as Do- 
gen has appointed by his 4th. manner, and 7ac- 
quet by his 6th. viz. the Curtain 446 Engliſh 
feet, the Face 5 thereof, viz. 257 fect, the 
Angle of the Bulwork to be halt of the Angle 
arty of the Polygon, more by 15 or 20 degrees, 
A - the Angle forming the Flank always 40 de- 
COM grees. To work this upon Paper by Scale and 
IS 6 Compaſles without , any Calculation, I have 
k a thought of this way following in an Hexagon, 
mM the ſame work fitting allthe reſt. 

m di Draw aline a 27, which ſhall repreſent part 
ur © of the outward Polygon, the half of the Angle 
| anc at the Polygon for the Hexagon, you have 
3 % Chap. 1.S 9. to be 60 degrees, which added to 
et ol 20,makes 80 degrees for the Angle of the Bul- 

wark fa f, and 4o for half fa p; therefore firlt 
to bt upon 44 a at the point 4 ſet off an Angle of 60 


in hy 


* 


159% degrees, draw the diameter or part of it ap 9, 
dhe which gives the poſition of the Capital Line. 
13% Likewile at 4 upon ap ſet off an Angle of 40 for 
cel the half Angle of the Polygon, and draw af, 


taking then from your Scale 297 the length of 
Fo the 
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the Face, ſet it from a tof, at f let a Perpendi 
cular be drawn to a 4, and lengthen it to c,anc 
further to fc; at f make an Angle of 50 de. 
grees, which is the Complement of the Angic 
forming the Flank, draw the linef p,and mark 
where it cutteth the Capital line ap, as it doth 
at p, that is the middle of the Gorge and point 
of the Interior Polygon ; having p take the nea- 
reſt diſtance to the line of the outward Poly. 
gona M,and by that means draw p p parallel to fe 
a M toa length ſufficieat,p c is the half Gorge, 
and take from your Scale 446, and ſet it from h: 
cto c,which is the Curtain, and ſet further c j| d 
equal to the other cp,that gives you the length! f 
of the Interior Polygon, and by drawing as be ſi 
fore the reſt of the Baſtions, you may finiſh} tt 
your whole Fort of 6 Baſtions ; and laying all le 
down inan handſom large Scale, you will find, ol 
by meaſuring the length of each line upon ir,the t 
proportions of the parts of the Fort, viz, the! G 
Gorge pc 148; feet, the Flank cf 12; feet, 11 
the Capital pa261. The Interior Polygon; $, 
2p c-þ-ccis 743 feer. The Exterior Polygon! IN 
a a 100, feet, the leſſer Diameter p 0 743.The' 
line of Defence ac 750 feet. the 
And the Angles of the Baſtion 8o degees as for 
before, the Anvle of the Shoulder a f c 110 de- for 
grecs, the Angle of the Tenall at a 142?. | An 
This way, though it has good proportions, 
15 troubleſome, and not ſo good as to work by} Cat 
the inward Polygon, as by the next Rules will! Wh 


appear. ver 
3, Rule 
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nc 3. Rules found out and ſet down by the Empe- 
de- row Ferdinand III. Anno 1650, well ap- 


ngle proved, by turning the Fortifications of Fris 
ark tach, Dogen, Goldman, and Faulhaberus, 
loth cut of the way of working by Angles, into 
5J1Nt Lines, 


nea- : 
»ly. This Work of the Emperours, called Am:j- 


1 to. J- Ferdinandea, was firſt publiſhed 1654. at 
ree. which time Gaſper Schortzs, that learned Jeſuit, 
rom. had thoughts to have printed it at Rome, bur 
- cj) durlt not ; take his own words, (71 C Ceſar:s 
1th! F erdinandl tertis tunc viventis, Auttorts libri,off en- 
« be.) fonem timuiſſem : ) Afterwards, 166 2. he prin- 
niſh ted it with ſome Annotations. The Emperour 
all ſets down an univerſal way to lay down the 
ind, Sides or Lines of any Fort, by the 60 Prop. 
the thus: The Interiour Polygon to be 66, the 
' the, Gorge 15,the Flank 1 2,andthe Capital 24. Or 
ect, 1 leſs Numbers, Interiour Polygon 22, Capital 
gon 8, Gorge 5, and Flank 4. Or yet, making the 
-20n. Interior Polygon 1000, the Capital 363, the 
The: Gorge 227, and Flank 181. And tolay down 

the Work, divide p p into 22, of theſe take 5 
2s 35. for pc the Gorge, 8 for p a the Capital, and 4. 
) de.) for c f the Flank, which mult be ſer at right 

' Angles to the Curtain c c. 

ons, This isan Epitome of all the Dutch Fortifi- 
: by. cations,and'is general excepting for the Square, 
will: which muſt have no ſecond Flank, and may 

rery well be- preferr'd ; for take the Empe- 
Rule rour's 


0s 
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rour's words in Engliſh : The delineating of For- 
rifieations by Angles, 1s much harder and more un- 
certain than by the Sides ;, for the knowleage of the 
Angles, doth not ſs much concern the delineating 
Forts, as calculating the Triangles, &c. which, 
People that have any Employment elſe, may 
ealily neglect. 


IV. Of ſome Fortifications, wherein the Flank 
$tands at right Angles with the Line of De- 
ſence, approved and made more plain by hi: 
Majeſty of Great Britain, C. II. 


Connt Pagan, a Perſon of good Account, an 
expert Souldier, having been preſent and con- 
cern'd in 20 ſeveral Campaigns, and in many 
conſiderable Sieges,at the laſt whereof,vsz. the 
firſt Siege of Arras, he was unfortunately ſhot 
with a Muſquet-Bullet in one Eye, but liveda 
long time after in retirement,a very good Scho- 
lar and Mathematician ; there are many per- 
fons yet livingare witneſlesof his words : He | 
{ay,in his retirement and peaceable life, was the 
Author of many good Pieces, amongſt which 
Was his Forrifications, printed at Pars 1645. 
the produdt of his ſerious Conſiderations upon 
the whole matter of Forrifications,having found 
that all the Dutch Fortifications could not hold 
out an Enemy any conſiderable tine,by reafor 
they had no tirengthof great Guns, and thoſe 
they had coop d up in the Flanks, he therefore 


ordered the Flanks another way z and after his 
manner 


Modern Fozfiftcation. 


manner one may eaſily trace out the work of 
all forts of places, with great readineſs and jult- 
neſs, and fo that the Pentagon in his way will 
encloſe as much ground, as the Hexagon ana- 
ther way z he oppoſes Artillery againſt Artille- 
ry, and Mine againſt Mine, and by theſe means 
gets time, which is all can be expected from a 
Fort. 

nk 
Je- 
hit 


33 


He works by the outward Polygon, but 1 
have added two other Numbers to work 
by the Interior, Firſt I ſhall ſet down this 
little Table, fitted for all outward Po- 
lygons, betwixt 1200 Feet and 6co 
Feet. 


The length of the| 

Ex.Pol.mm E feet. 
The haif of it------ 
The length of the 


| 


a a 
M a 


| 


600 


| i080 (960/820 
300 


540/480 410 


CUTE AIH------5---n 
The half of it- ----- 
Length of thePer- 

pendicular-=------ 
Complement of the 

Perpendicular--- 
Compl. of the lime 

of Def 2. —— 


304 395 
152 152; 


180150 


” vÞ) 


162 162 


164 ;CcCc 
82 , Mc 


5fl $2 
33 tm 


g99 tc 


For to delineate this Work, draw a line, a- 


bout the middle whereof, as at 47, ſet off 2a, ... 
the half of the Exterior Polygon, taken from a 


Scale of equal parts; 6oo Feet for the Fort- 
Royal, 54c for the Mean, 40 for the Small 


Royal, 


Fig. 2 
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Fip. 25, 
B. 6. 


Fig. 20, 
B. 6. 
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Royal,or for a ſinaller Fort ſome of thoſe three 
thatfollow. This Exampie ihall be fora grand 
Royal Fort, therefore is 600, which makes the 


Exterior Polygon 1 200 Feet. Having found 
Ma, let fall a Perpendicular 41 m,upon which 
from A out of the Table of Perpendiculars 
take 180 from your Scale, and fet it from Mto 
e, and draw 4 tc, take at length 222 Feet 
from your Scale, iz. the Complement of the 


Line of Defence, and ſet it from tto c; draw | 


c c {or the Curtain, erect c fa Perpendicular to 
the Line of Defence ac, ſo is a f the Face, and 


c f the Flank ; upon the point 4 ſet off the halt | 


Angle of the Figure oa a, and that will deter- 
mane the Centre of the F1gure o, (as it it had 
Deen a Pentagon, the 
54, it an Hexagon 60) and the Gorge p c, and 
the Capiral p 4, which you may meaſure by 
your Scalc, and fer each meaſure upon the re- 
ſpective Line, as in the Example. 


To work by the lnteriour Polygon,lay down | 


a Line lony, enough about the midit, as at » 
tor the great Royal, and ſet off 212; taken up- 


on your Scale frommtoc both ways, and raile | 


the Perpendicular m A, take 63} from the 


Scale, being the Complement of the Perpen- | 


diculer 1 rt, and ſet it from mz to tr ; fer the 
Perpendicular 21t 180 from t to M, and from 
At eraw a paraltel to c c, draw the Lines cr a, 
and ate raiſe Perpendiculars c f,which (hall de- 

termine the ſame Work as before. 
But it the outward Polygon be to be leſs than 
1200, 


Angle would have been | 
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1290, you mult chooſe in the upper line of the 
Table one that is next to it, (for thoſe are the 
out ward Polygons from 1200 feet to 600) and 
under that Number ſo choſen, you have the 
correſpondent Perpendiculars and Comple- 
ments to werk as before. 

Laſtly, the proportion of the great Fort- 
Royal , ſuppoſing the Exterior Polygon be 
10co, will make the Perpendicular 7: tobe 
150, and the Complement of the Line of De- 
fence rcto be 185, which may lerve for a ge- 
neral proportion, be the length what it will. 

His Majeſty has much facilitated this work, 


* as will appear hereafter. But to fortifie a 


Square, the proportions are to be alter*d thus: 


Great Royal. Mean. Petit R. 
Perpendicular —--——162. 144. 126. 


Complement of the 
Line of Bſns © —228. 195. 198. 


' Tobedclineated as before. 


There is yet another way. TheLineof De- 


* | fence ſtanding at right Angles to the Flanks of 


the Interior Polygon , that will give a very 


' + good proportion without ſecond flanks,by this 


Table, which ſuppoſes the Interior Polygon to 
be1909., Then, 


I) 2 Capital 


=» 
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| 4 5 | 6|7]|8 9 [10 Strait 

| line, | 
Capital. 390 437 307]333/312 3002911233 
Gorge (ane. (155 196 2031242 252 260 263| ZOO 


Ex, For an Hexagon. Divide the Interior 
Polygon into 1000, or take the Interior Poly- 
Yo1N,and let it upon a ScCtor in 10 and 10.T hen 
drawing out your Polygon, take out of that 
Scale or Sector .367, ard ſet it from p to 
round for the Capital, and take out 203 for 
the Gorges, draw the Line of Defences ac, and 
ter the Fianks at right Angles upon the Lines 
of Defence, which in all the Polygons will be 
cqual. 

"bus have I ſet down the ſeveral ways and 
rules for laying this fundamental Ground-line 
trom the moſt conliderable Engenters of this: 
laſt Age,and (hall in this Table tollowing give 
you their proportions for the Caputal, Gorge, 
Flank, and Curtain, which conſtitute the Ba- 
{tion, and for the length of the Curtain, ſuppo- 
ling the length of the Interior Polygon to be 
19co, that thereby a better Judgment may be 
mage, which to choole for the beſt Proporty 


Ol, 


Capital 


a 
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Capital | (or? Ce Flank. |Curt am 
Tenſin.  T43-1 "ER T* & | 
Ped. Sardl. 187 | 187] 626 | 
Jennaro, | 125 | 138] 59 | 
RT an TNENEH: 7 | 
Furnier, &Cc, 288 | 166 | 166] 666 
De la Mont. 333 | 2co | 1l5c} 65 
Maneſſon. 333 | 2c0 600 
French Conqueſt. 200 | 24c| 6co 
Dogen. 351 | 167 | 200! 600 
Fritach, 400 | 220 | 200| 600 
Emperour. 263 | 227 | 181] 546 


Out of all which, it will be moſt agreeable to 
theſe Authors, and to praCtice, to take 3 33 for 
the Capital, 200 for the Gorge and Flank, 
which will leave 6co for the Curtain , accor- 
ding to moſt; ſo that this will lengthen De /a 
Mont's Flank, and will agree with Maneſſon , 
who makes the Angle of the Flank and Cur- 
tain 98?, and ſo lays it more open for uſe, and 
yet not ſo much as to ſubject it to the ruine of 
the Beltegers, 

Therefore for a general Rule, where the 
Flank and Curtain ſtand at right Angies,take x 
of the Interior Polygon for the Capital, and x 
for the Gorge and Flank 3 and where there is 
no ſecond Flank, as with /aneſſon, then make 
the Capital and Gorge as before; and eraw 
the Faces to the point of the Flank and Cur- 
tain,all which agrees neareſt to Sara, and the 
D 3 Ee 
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Emperour's proportion ; though for Irregular 
Fortifications, all may reccive Alteration as ne- 
ceſſity requires. The + gi expreſſed 
inthe former Table, will be reauced to any 
convenient length of an Interior Polygon, by 
multiplying the length given by any of thoſe 
Numbers, and cutting oft three places. As for 
Example : Suppole in the Emperour's way, the 
length of an Interior Polygon was given 550 
Feet, What (hall be the length of the Capital, 
Gorge, and Flank? Multiply 550 by 363, and 
cutting oft three of the laſt places, the Capital 
will be 178 Feet; 550 by 227, the Gorge will 
be 125 Feet, and the Flank 99 Feet. 

Thus to any reaſonable proportion of the 
Intcrior Polygon (which muſt not much ex+ 
cced 800, nor be leſs than 500) any of the for- 
mer Rules may be proportioned. 


d 4. Of laying down upon the Ground any | 
of the former Fortifications, either with | 
Taſtruments, or without. 


When you intend todo this, you muſt make 
a Platt of your Fort apon large Royal Paper, 
or elſe uponPapers paſted together, or Velom, 
by a Scale whereby Feet may be diſtinguilh'd, 
thatis, ſuch aScale as may have forty or fifty 
Feet inan Inchat moſt ; and if it be a Regular 
Fort, as before, you ſhall not need deſcribe 
abovetwo half Baſtions from the Centre, for 
that will be ſufficient. 
This 
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This Plart thus drawn, and uponevery Line 
the length ſet down, and all Angles proper ex- 
preſſed, will not only be uſeful for laying down 
the Work, but for meaſuring the Solicity of the 
Ramperts,and Parapets ſee the 2oth. Figure. 

If it be ſuch a place, that from the Centre of 
the Fort, all the Angles may be ſeen, then by 
Chap. 1. Y 5- either with an Inſtrument or 
Chain of zo Feet, fet out the Anzles at the 
Centre of that Poly gon that your figure is for. 
Mark out by Chap.1.F 1. theſe Diametral lines, 
and meaſure out their lengths, as yon find them 
by your Platt. From © to p let. Pickets or 
Stakes upright at all the pp's, c. leaving one 
in the Centre, Trench or Lock-ſpit out all the 
Polygons round about, after which, mark out 
the Gorges p c, and at c either ſet out a right 
Angle by Y 2. Chap.1. or an Angle greater than 
a right Angle if required, and mark out the 
Flank cf, ſo have you the Gorges, Flanks, and 
Curtains, Upon the Diametral line extended 
beyond p, meaſure out the Capital p a, Lock- 
ſpit the Faces and Flanks, fo is your Fort lined 
out for the Ground-line. 

But if there be Houſes and Obſtacles in the 
way,that from the Centre all may not be lcen, 
then muſt you mark any one ſide out, and mea- 
ſure it, at each end ſet off the Angles of the Fi- 
gure or Polygon (which is always the Tomple- 
ment of the Angle of the Centre to 180®) and 
draw ſide zfter fide till all be finiſhed, and then 
finiſh the Baſtions, as before, Several Trials 
D 4 may 
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may be made till youare ſatisfied in each par- 
ticular by a little pains taking,the practice of a 
few hours upon the Ground,willenable one to 
underſtand more than many Sheets in writing 
can do without it. And it being required from 
an Engenier to give in the quantities in Acres 
that he ſhall take away from the Subject,in or- 
der to ſatisfaCtion, it will be expeCted that he 
can draw a Platt of the Grounds at hand, and 
will praCtiſe himſelf fully, that he may be able 
to anſwer ExpeCtations, and the Difficulties 
that ſhall fall our. 

Laſtly,though | pitch upon ; part of the Po. 
lygon for the Capital, ; for the Gorge and | 
Flank, and commend 7ravaux de Mars his way | 
of opening the Flanks, and likewiſe Count 
Pagan's way ; yet, as you may ſee by fortify- 
inga ſtreight-line Figure, you have liberty ex- 
perimentally to alter any of the Proportions, 
as may beſt ſerve the occaſion and place; as 
you may fee in the Fig. 23. where it may not 
beallowed in Count Pagar's way, or aveſ- 
ſon $elther, with ſore alteration. 


' 
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CHAP. IIL 
The Uſe of a Joint-Rule or Setter , 


made upon the former Proportions, 
for Fortifications and Gumery. 


) 1. The Deſcription of the Lines. 


Tz are two Eages (when the Ruler is 
opened ſtreight, and made in form of a 
plain Ruler) the outward Edge being the juſt 
length of our Engliſh Foot divided into 12 In- 
ches, andevery Inch into 10 parts. Upon the 
inner Edge is wrovght a Table,what weight of 
Powder is allowed for proot of all Guns caſt in 
England, viz. tor whole Cannon 3ol. Baſtard- 
Cannon or Cannon of Seven 24/. for Demi- 
Cannon 20. for 24 Pounders 171. Whole Cul- 
vering 144. for 12 Pounders 10/.3, for Demi- 
Culvering gl. for 6 Pounders 6;, Saker 5/ ;, 
and Mynion 4/. 

Keeping the Joint-Rules ſtill open and 
ſtreight, and beginning at the firſt nnmbering 
of inches, upon both Sides there is marked the 
heighth or wideneſs of the Bore of each Piece 
at the mouth or muzzle of the Piece, viz. at 2 
Inches, 
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Inches and almoſt ©. is the Falconet marked 


FN,at2 inches 7, andalmolt a half is Falcon 


marked F, almolt at 3 inches 1s 3 Pounders, 
at 3 inches }, and a little more 1s ſet Mynion 
marked M ; andſo, as you will find, Saker mar- 
ked S, Six Pounders marked 6. Demi-Culve- 
ring marked DC. 12 Pounders marked 12, 
Whole Culvering W C. 24 Pounders 24, 
Demi Cannon ID C. Cannon of 7 inches bore, 
marked B C. Whole Cannon, or Cannon of 8 
inch bore, marked W C. This is done on both 
{ides, and by every nature ls ſet on one ſide the 


weight of the Ehot in Iron, viz. for W. Can-| 


non 63/. weight,for BC 42l.for DC 321. and fo 
of all the reſt; and on the other ſide is ſer the 
weight of the Powder,allow'd to each Sea-Gun- 
ner tor Service,viz.for Cannon of 7 or Baſtard- 


Cannon 18/. of Powder, (whole Cannonis not 


uſed at Sea) for Demi-Cannon 151, for 24 


Pounders 1 14, for whole Culvering 1 ol. for 12 | 
Pounders 81. for Demi- Culvering 71. and fo of 
the reſt, If the worthy Sea-Captains would | 
intereſt themſelves ſeriouſly to ſet truſty per- | 
ions to ſee the Cartridges juſtly filled with this | 
Allowance, and at their leiſure to turn out the | 


Powder out of ſome Cartridges already fitted, 
and weigh It, (tor there are Scales in each Ship 
which they thay command)to ſee that the Gun- 


— _— —_— 


ners wrong not their Guns,they will find their | 


Bullets fly turther,and do more execution ; for 
the Officers of the Ordnance know , that Pow- 
der proved Tower-proof, js a fifth part ſtron- 

Ber 
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ger than any Dutch Powder that has been 


\ brought thither, though that has been ſome 


thouſand of Barrels in thele two laſt Engage- 
ments. All the reſt of the Lines iſſuing trom 
the Centre, or midſt of the Joint whereof, it 


| the Ruler be opened a little: There are four 


parts, two of one ſide, and two of another, 
turning that ſide upwards that hath rattan and 
French upon it. Firſt, beginning with /talzan,the 
firſt Line hath Tenſim, 1630. the Author's 
Name and Year when writ ; it hath eight Di- 
viſions, marked with cight Brals Centres. The 


| firſt is the Flank of the Square (f 4 ),the ſecond, 


the Flank*of the Pentagon (f 5), the third is, 
the Gorge and Flank of all Figures above the 
Pentagon marked (g f), the fourth 1s, the 
Gorge of the Pentagon (g 4), the next 1s, the 
Gorge of the Square ('g g ),the ſixth is,the point 
of the ſecond Flank of the Pentagon (2 f 5),the 
ſeventh is,the ſecond Flank of the Hexagon,and 
all above , marked (2 f 6), the eighth and 
laſt point]repreſents the middle of the Exteri- 
or Polygon; there is ſtamp'd on beſides, 1200 
Engliſh Feet for the [nterior Polygon. 
Thelecond Line on the /ralian part hath Pe- 
aro Sardi,1638 onit,and 5 points;the hrſt (gf) 
is the Gorge and Flank for all Figures; the 2d, 
is the 2d. Flank for the Square and Pentagon, 
the 3d.is the 2d.Flank for the Hexagon, the 4th 
the 2d. Flank,7,8,9.©c.figures; and the 5th.for 
the middle or half of the Interior Polygon. The 
third line is a line of Chords for dividing Cir- 
cles, 
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cles, and will ſerve to any Radius that it may 
open to, to that end at 60 degrees has a Brais 
Centre to open it by, It is divided into 72 de- 
grees, it is marked with the word Choras. 

The Fourth is, a line of Regular Polygons 
for the deſcribing Regular Figures, which it 
doth with great caſe, andare the Chords of the 
Angles of each Figure,and might have been ta- 
kcnout of the Chords but for Confuſion. The 
Point for a Pentagon,marked (5),is ſet at 72 de- 
grees its Angle,tor the Hexagon at 60,marked 
(6), for a Heptagon at 5 1* 43', -for an Octa- 
gon at 45?, andlo of the reſt. 


The Second part of the Ruler hath French ſet | 


upon it, ſignifying the Fortifications uſed by the 
Freach; the firſt two lines ifluing from the 
Centre,are thoſe mentioned before, 01x. line 
of Regular Polygons, and ljne of Chords, and 
need no farther Expl:cation. 


The third hath De la Mont & Maneſſon, 1671. | 
upon it, being two Engeniers modern amoneglt | 


tne French, both theſe make the Interior Poly- 
zon to be 768 Engliſh Feet, and both of them 
make the Gorge, marked 'g), and Capital mar- 
ked (Cqp.)to be equal ard the ſame ; they 
Cider only in the Flanks, De la Mont making it 
hxed, marked (f), the other makes the Angle 
of the Curtain and Flank 98 degrees, marked 
(7 © 98*) and has no ſecond Flanks. 

The Fourth Braſs Centre of this Linezand ſo 
of all the reſt oftheſe, both before-going, and 
what (hall follow, are for half the Interior Po- 
1Iygon. The 
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The Fourth hath only the Gorge and Flank 
marked upon it, of the Fortifications of the 
French at Aeth and Liſle, 1670. and has no ſe- 
cond Flank, but the Faces drawn to the point 
of the Flank and Curtain,and the Flank at 109 
degrees withthe Curtain, and ſo we have done 
with one ſide of the Ruler, 

The next ſide hath two parts, Dutch and 
Count Pagar's alter'd by his Majeſty. On the 
Dutch quarter are 4 Lines. 

The firſt is to be read thus : The Angle of 
the Baſtion is equal to the Angle of half the Po- 
lygon more by 15 or 20 degrees. The Angle 


forming the Flank-is 40 degrees. Curtain tobe: 


4.46 Englith Feer, the Flank 296, Dogen 1647, 
and is the Rule for Fricach, Tacquer, Maraloss, 
CC. 

The ſecond Line has Fritach, 1635, upon it, 
it hath 5 Braſs Centres ; firſt is the Flank for 
the Square, ſecond is the Gorge and Flank for 
all Figures above; thethird is for the Capital 
of all, the 4th. the Face of the Pentagon, and 


 thelaſtfor half the Interior Polygon. 


The third Line is, the Emperour Ferdinand 
3d. of very happy memory, 1650. has on it 4 
Braſs Centres, firſt for the Flank, ſecond for 
the Gorge, the third for the Tapital, and the 
fourth for half the Interior Polygon, which he 
makes 800 Enzliſh Feet. 

Thefourth Line isa Line of equal Diviſions, 
(marked, Equal parts), it is divided into 12 or 
120, and ſerves tor quickly dividing any Line 

given 
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given into any even or uneven parts,and [ take 
12 to be better than 10, becaule of its Aliquot 
parts) to be put on any Scale. 

The laſt quarter hath 3 Lines upon it,one of 
equal parts explained before,the ſecond Count 


Pagan's 165e, where he makes the Exterior | 


Polygon 1250 Engliſh Fect, and hath no ſecond 
Flanks in his Forts; it hath 5 Brafs Centres, 
the firſt marked (p 4) is for the Perpendicular 
of the Square, the ſecond (p 5) 1s for the Per. 
pendicular of the Pentagon, and all Figures a- 
bove; the third is for the Complement of the 


Line of Defence of the fourth, and the fourth | 


the Complement of the Pentagon and above, 
markedcc 4, andec 5, The fifth for half the 
outward Polygon. 

The third and laſt is his Haje5ty's that now 


is, (whom God preſerve) C. ll. which is an al- | 


teration of the laſt, and hath two parts for its 
Work, as will appear in the Uſes; it hath 7 
Braſs Centres: The firſt marked (6part ) is the 
6 part of half the ourward Polygon, or ,; part 


of the whole outward Polygon, that is, for one | 


work. 


The ſecond is the Perpendicular of the | 
Square, the third of the Pentagon, the 4th. the | 


Perpendicular of the Hexagon and all above, 
the 5th. the Complement of the Line of De- 
fence for the Square, the 6th. for the Pentagon 
and all above, marked both (4 5 c c), the laſt 
for half the Exterior Polygon. : 


And all theſe Points for the Fortifications, 
arc 
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are found by the Proportions in the ſecond 
Chapter : For if the Interior Polygon be divi- 
ded into 1000, then of the Line from the Cen- 
treof the Joint to the outermoſt Point, which 


| (as was ſaid before) repreſents half the Interior 
' Polygon, be divided into 500 equal parts, the 


Numbers expreſled in thole ſeveral ways, and 
taken from a Scale ſo divided, will find thoſe 
Points (for example) in the Emperour's way, 
from a Scale of the ſame length of the Lines of 
the Inſtrument divided into 500 equal parts, 
the Flank will be found at 181, the Gorge 227, 


: and the Capital 363,and ſo of the reſt; The 


other Lines are known to moſt. 
d 2. Of the ſes of the Joint-Rule. 
1. Of the Line of equal parts. 
To divide any Line given into any number 


of equal parts, or to givethe third, the fitth, 
the ſeventh, or any other part of a Line given, 


| ſuppoſing the Seftor will open to it. 


Suppoſe a Line were required to be divided 
Into eleven parts, take the length of the Line in 
your Compaſſes,aud opening the Ruler,ſetting 
one foot in the diviſion of 110, which 1s the 
11 large diviſionon that Line 3 open it ſo,that 


| theother point may reſt in 110 on the other 


lide,ſfo have you that line divided into 1 1 parts. 
For opening and ſetting the Compaſles at 10 


and 1© that is ,; part, at 20 and 20,thak IS ,j, at 
3© 
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30 and 3o is thethird part or ,,, and fo for the 
reſt. After the ſame manner you may have | 
the 3d. part of a Line, opening the Compalles 
in 3o and 3o, and taking diſtance betwixt 10 | 
and 1o for; ; orit you had opened it in 120 | 
and 120,and took it over in 4oand 40, it had | 
been the ſame; for 40 is the ; part of 120, as 
4 isof 12. One of the Lines from the Centre | 
to 120, will ſerve for a Scale of equal parts, 
divided into 120 Or 1200, then every 10 mult | 
be imagin'd 100; or you may uſe it by open- | 
ing to any length for Scalesas you need. For 
ſuppoſe a Line of 4 Inches long is to be divided 
firſt into 10 parts, ſetting it upon 10 and 10, | 
you have all the Tens, and taking a Tenth and 

{etting it againin 10 and 1o, you may divide 
one of the Tenths into 10 parts again, &c, 


2. Of the Line of Chords. 


The uſe of this is to meaſure cr lay down | 
any Angle upon Paper. 

The Radius or Semidiamiter of that Circle, | 
for which tng Inſtrument will ihew the degrees | 
or Arches,is repreſented always by the diitance 
of the 2 Braſs Centres at 60 and 60, when the 
Ruler is opened ; therefore when any Angle is 
to be meaſured, let one point of your Compal: | 
ſes upon the Angular point ( 4), and extend | 
the other as far as is reaſonahle, and make the 
Arch 'bc), and with your Compalles unremo- | 
ved,openyour Rule to that diſtance betwixt q 

an 
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and 60, and ſolet the Rule lic ; then with your 
Compaſlles take the diſtance betwixt 6b and c, 
and carry that along the two Lines of Chords 
on your Ruler, till it reſt on like Diviſions on 
both Lines, as here it will on 42 degrees, that 
is the Angle required. 

And tolay down an Angle propoſed, .is the 
Converſe : Suppoſe the Line be 4 5b, open the 
Joint-Rule in 60and 69 to a convenient length, 
and ſetting your Compalles in the Braſs Cen- 
tres, take out the diſtance, with which ſetting 
one Point upon 4, deſcribing an Arch large 
enoughcb; then with your Compalles take 
the diſtance of the degrees that your Angle is 
£0 be, as h{re (4.2) from between 42 and 42 on 
your Line of Chords, and ſet it from b to c, 
draw 4c and that is the Angle required, 

But you mult note, that your Line goes but 
to 72 degrees, therefore if you deal with a 
greater Angle, it muſt be done at twice, or 
more it need require. 


3. Of the Line of Polygons. 


This has onit eight ſeveral Points repreſen- 
ting the ſides of Polyzons, from a Pentagon to 
twelve ſides, beginning at 5 for a Pentagon. 
It is requiſite in all Regular Fortifications to 
deſcribe the Polygon on which the Fort is to be 
raiſed 3 and that isby giving the length of one 


| of the ſides, and how many ſides the Fort 1s to 


beof ; then by this Line you may eaſily find 
E the 
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the Centre and Radius of the Circle, that will | 


contain thoſe Sides, thus : 

Take the length of the line (a4 or pp) in 
your Compalles, which you propoſe to be the 
fide of a Pentagon, and open the Sector to re- 
ceive the Compalles in (5 and 5) and hold it 
there, till you place your Compaſles in (6 and 
6', with that opening, ſetting one end on (a), 
makean Arch about (o),then removing it to the 
other (a) croſs the Arch at (o),which is the Cen- 
tre of a Circle that the Pentagon may be inſcri- 
bed in,and (4 0) the Radius. But if a Circle 
and the Semidiameter be given (0 4) then open- 
ing the Joint thereto in 6 and 6, the diſtance 
betwixt 5 and 5 will give the ſide (4 a) of a 
Pentagon, {6 and 6) of an Hexagon, (7 and 7) 
of an Heptagon, to be inſcribed in that Circle, 
the ſide of an Hexagon being the Radius it ſelf, 


4.. Of the Lines for Fortifications, 


1. By the laſt F, fir the fide of your Inte- 
rior Polygon to a Circle, and draw out the Po- 
lygon; whereof (0) to be the Centre, and 
p p the Side. Inall the Lines which are made 
for tie Interior Polygon, divide the Side pp in 
halfs at (-) ; then in them all, the J7ralzar, 
Dutch, and French, take the half Polygon (pm) 
in your Compalles, and fitting one end in the 
fartheſt Braſs Point upon the Centre, that has 
neither Figure or Letter by it of any of thoſe 
lix Lines, and kceping your Com palles fixed, 
| open 
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open the Joint-Rule, that the other Point tur- 
ned about may touch the inner Edge of the 
other ſide of the Joint-Rules ; then is the In- 
ſtrument fitted to find the Lines requiſite for 
to draw the Fort,after the Rules that the Lines 


direct, which you have choſen» Thus begin- 

Setgmor Tenſini: Having fitted the | Interi- 
or Polygon (pm) to that Line by the lait Rule, 
for all Forts above the Pentagon, ſer one Foot Fi 
of your Compaſlles in the third Point, marked 
(of); and taking the neareſt diſtance to the 
other ſide of the Ruler, {ct it irom p to c for 
the Gorge, and raiſing a Perpendicular c f, ſer 
it again from c tof for the Flank, fo have you 
the Gorges and Flanks round about the Fort. 
Now for drawing the Faces,ſct the Compalles 
(2 f6) of that Line, and take the nearelt di- 
itance to the other ſide as before; letir from p 
to 4 the Point of the ſecond Flank,and laying a 
Ruler upon the Points f and 4, dia w fa for the 
Face, which round about will compleat the 
Ground-lice, 

Bur if you h2d bzen to have deſcribed the 
Lines upon the Square or Pentagon, you mult 
have taken (z 4) ior the Gorge of the Square, p; 
and (f 4) for the Flank of it, and it 1s to have 
no ſecond Flank,but the Face to he drawn from 
the Point c by f to 4,and for the Pentagon it has 
its own Gorge and Flank, and tor the Face take 
the neareſt diſtance trom (2 f 5) to the other 
{ide,and ſet from p (0 a todraw the Face f 4 
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before, this being well obſerved, the reſt be- 


— 


ing wrought much alike , will not need fo | 


much Explanation. 


Pedro Sardi is the next: Fitthe half Polygon 
(pm) to this Line, as was taught generally for | 
all; take out the neareſt diſtance from the | 
Point (g f} for (p c) the Gorge, and for (fc) 
the Flanks, and mark them all about the Work | 


whatever the Polygon be; but to find the points | 


(4) of the ſecond Flanks, or the points where 
the Face will come to, you have one for the 
ſecond Flank of the Square and Pentagon, ano- 
ther for the Hexagon,and another for the 789, 
and above, which you mult uſe as your Poly- 
gon given (hall be. 

The next is De la Mons, which after you 
have fitted-to the } Polygon as before,take the 
diſtance from (g) to the other Edge, and fet 


that about from (p to c) for the Gorge, and the | 
diſtance from (f) for the Flank (cf), being at | 


right Angles, and the diſtance (Cap.) being 
the third Braſs Centre for the Capital Line 
(p 2),draw lines from a to f for the Face this 
15 general for all Polygons. 

Monſieur Maneſſon, whoſe Name is upon the 
lame Line, has the ſame Gorges and Capitals 
as the laſt hath 3 but for his Faces and Flanks 
he determines themthus: Make the Angle of 
the Flank and Curtain (fcc) to be 98 de- 
grees, and drawing a line from 4 the point of 
the Baſtion to c the point of the Flank, it will 
td out fa the Face, and fc the Flank. This 

Work 


— 


Modern Foztification; 


Work has no ſecond Flanks at all , but the 
Flanks are the larger. 

| For the Fortifications of Aeth and Liſle ſet 
cff the Gorges and Flanks as before, and draw 
the Faces to the Point of the Flank (c), for they 
have no ſecond Flanks at all. 

Onthe other ſide ſtand the Dutch Lines, that 
of Dogern's, Tacquet's, &c. is explained in the 
ſecond Chap. F 4. and that of Frieach, 1635. 
has the Flank, Gorge, and Capital general for 
all Polygons, only the Face of the Pentagon 
has his ſeveral Points to be nored. 

Next follows the Emperours way, which, as 
it isone of the beſt, take more fully. 

Take half of the Polygon in your Compaſſes, 
and placing one foot in the Point fartheſt from 
the Centre, open the SeCtor till the other tur- 
ned about be a Tangent to the other ſide of the 
Ruler or the inner Edge 3 this done, the Sector 
fixed, ſetting one foot in (g), and taking the 
neareſt diſtance to the other edge,ſet that from 
p toc for the Gorge, work the ſame for (f) the 
Flank, and for Cap. the Capital, and draw the 
lines c fand af, and compleat the Forr. 

Now we are come to his Majeſty's way, 
which he has cauſed to be obſerved at Shecr- 
neſs and Tilbury, being ſomething alter'd from 
Count Pagar's, and one Rule may ſerve them 


| both. Firſt take half of the outward Polygon Fig. z©. 


a M (for here the Work goes upon that) and 
fitit tobe a Tangent to the other Edge of the 
Seftor, from the extream Point of either the 

E 3 tw9 
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two Lines of his MajeFy's (2) or Count Pa- 
gan's, and fixing the SeCtor there. Then if the 
Polygon be a Sguare,ſet one point of the Com- 
palles in (p 4), and take the neareſt diſtance 
to the other Zdge, which ſet off in a Perpendi- 
cular from (M4) ro (t). Draw the Lines at c 
both ways from 4 of a ſafhctent length , then 
ſetting your Compalles in the Point (4 cc), 
takethenezreſt diſtance, and ſet that from (r) 
both ways to c, for the Complement of the 
Lic of iDetence 3 then from c to c 4 raiſe the 
Perpendicular c f, which makes the Flank c f, 
ard Face a f, draw cc for the Curtain, and fo 
for the reſt of the Baſtions. 

It the Polygon be a Pentagon, then worl: 
by (p 5) for the Perpendicular, and (5 cc) for 
the Complement, which in Count Pagar's Line 
will ſerve for all higher Polygons. But the 
other of kis Majeſty's has (p 6) tor the Perpen- 
dicular of the Hexagon , though (5 cc) will 
ſerve tor the Complemeut of the Pentagon and 
all higher Polygons. 

There 1s yet another way by his Majeſty's 
Line, by the firſt Braſs Point marked (6 part); 
for having ſet the SeCtor to the half Exterior 
Polygona M,then letting one foot of the Com- 
paſſes in (6 part), take the neareſt diſtance to 
tic other lide,and ſet it three times from atog, 
and ſet it once from q perpendicularly to f,con- 
tinue af the Face toc and farther,let fall a Per- 
pendicular from f upenac the Line of Defence 
toc, then ſhall fc be the Flank, and cc the 
Curtain. After 


| 
| 


| 
| 
| 
| 
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Afterany of theſe Draughts, made by any 


' of the Rules aforeſaid, by this Inſtrument, if i 


be required to ſet upon each Line his Meaſure, 
and cach Angle the Quantity in degrees, take 
the length of the outward Polygon , which in 
the biggeſt Figure ought to be 1 200,and ſetting 
that opening in the Line of equal parts, upon Fig. 2c. 
120and 120 you will find in the Example of 
the Hexagon the Face to be 317, the Flank to 
be 1589, the Capital to be 322, the Curtainto 
be 480, and the Gorge to be 1 99, the Angle of 
the Baſtion to be 83 degrees 8', the Angle of 
the Flank and Curtain to be 108 degrees 26', 
and the Angle of the Tenail to be 143 degrees 
8, which may be ſet to their places ſeverally, 
aS in Fig, 20. 


5.. Of the Vſe of the Line of Inches. 


This will ſerve to meaſure the Length of 
Guns and other Lengths, it will ſet out a Rod 
or Gad of ten Feet or 9 Feet fit for uſe, and ir 
will try the meaſure that Workmen bring, 
whether thev be true or no, and is of general 
uſe for many things. 


6. Of the Uſe of the Line of Heighth of Guns, 
with the Weights of Shot and Powder for 


Service. 


If you put the beginning of Inches at the end 
of the Ryler into the Muzzle of a Gun, and 
E 4 hold 
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hold the Ruler in the midſt of the Bore, by 


ſtopping your finger on the other ſide of the ! 


Bore,or looking at what point of your Ruler jt 
falls, it ſhews you the Name of that Gun you 
took the meaſure of , and on the one ſide you 
have the Weight of the Shot that Gun carries, 
and on the other the Weight of the Powder 
allowed for Service. Suppoſe ſuch a Guns Bore 
reached to 4 Inches apd a quarter, then you 
will find it was a Demi- Culvering, and carried 
a Nine- pound Bullet, and the allowance for 
Service ſeven Pounds of Powder ; which Rule 
ſerves for all Guns. 
On theinlide of the Ruler,there is ſet down 
v/hat Powder being new and good, is allowed 
for Proof. 

But notice is to be taken, that for Guns for 
Land-Service for Battery, that are double for- 


tified, there is a greater Allowance made both 
for Proof and Service, c 


CHAP. 


P. 


Modern Fotification, 


RAP. 1), 


Of the Rampire , Parapets , Tenails, 
Moat or Ditch, and Covert»way. 


d I- Of the Rampire: It is a great maſſy 
Bank of Earth, made round about the 
Fort, incloſing it to refiſt the Enemies 
great Sbot, to ſave the Buildings of the 
place from ruine, and hinder their De= 
(cent into the place. 


F OR the better underſtanding of the 
Terms belonging to this part, this Ram- 
pire with the Breſt-work upon it is imagined 
to be cut perpendicularly to the Horizon, 
which ſome call the Profile or Orthographical 
Settion. 

Thus in the Figure 25, the Superficies RA 
QT isa Section, and repreſents the length, 
breadth, and heighth of the ſaid Rampire or 
great Bank: RA being the Horizontal or Le- 
yel Ground-line drawn at the foot, R being the 
end within the Fort, and A next the Moat or 
the Point on the outſide. 

The thickneſs at the top of the Rampire is 
T Q, and the heighth of it from the Level line 
R A,isST or O Q Perpendiculars to it. PE 

n 
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And becauſe common Earth,let it be of what | 


ſort ſoever (whereof theſe Rampires are made) 
will not by reaſon of its brittleneſs be built up- 
right, but muſt be ſloped to bear up the top; 
therefore thetwo Lines R T and Q A repreſent 


the Slopes, R T is the inward Slope, and Q A : 


the outward Slope, and S T being a Perpendi- 
cular and drawn from the upper point of the 
Slope-line,R T terminates how much the Slope 
ſnall be,and is called the [nward Talu, asO Q is 
the Outward Talu, which is always 1o little as 
the nature of the Earth will endure. Some 
Earths will lie ſo cloſe and firm, that the out- 


ward Talu AO may be very ſmall, but the 


inward Talu commonly 1s made double the 
Slope of the outward, that upon occaſion the 
Souldiers may aſcend to the top of it, and ſo 
that R S may be equal to S T the Heighth, 
that is, one Foot for a Foot riſing. 

Upon the Plane of the top of ths Rampire 
TQ, with the ſame Exterior Slope QA, is 
built a Breſ#-workor Paraper LZPQ, and this 
1s made of a Man's heighth, and ſurrounds the 
Fort; to which 1s added a Foor-bank V XYL 
to ſtep up upon. This Breſt-work has its 
greateſt thickneſs L Q, the thickneſs at the top 
p P, its heighth Þ N or p D, his outward Slope 
P Q,and its inward Slope Z L, and the ſtep of 
the Breſt-work VXY. 


—_— 


c—_ = 


The Plane or Walk of the Rampire TY, 


called Terreplane. 


lt the Horizontal Level-line R A be conti- ; 


nued 
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nued out at length towards the Campaign,then 
| iSAE the Foreland, Barm or Lizicr, to the 


Rampire betwixt that and the Ditch ; but if 


- | there were no ſuch Foreland ar all, it would be 


much better and ſafer ; for the Forcland gives 
the Enemy advantage to land on, or it gives 
hold tro Ladders or other Engines to relt on, 
for paſſing the Ditch, and running to the next 
advantageous place for climbing up the out- 
ward Face of the Rampire, it hinders the Soul- 
diers or Inhabitants within from eſcaping by 
llippingdown to this Foreland ; to prevent all 
which, there ought to be no ſuch Foreland, 
but to bring a Stone wal] well wrought from 
the bottom of the Moat tothe Rampire, in the 
manner as A L, cither a little battering,or near 


an upright, Burt if the Money appointed for 


the making of the Work fall (hort of the Eſti- 
mate, including this Stone-wall about, then 
you mult leave aForcland to ſuſtain the weight 
of the Rampire proporticnable thereunto, the 
leſs the better. 

The great Ditch or Moat that ſurrounds the 
Fort, is reprelented under the Level-line by 
EFHG, which mult be made wider than the 
longeſt Trees that can be gotten, to prevent 
laying over Timbers or Ladders for paſling it. 
EF is the inward Slope or Scarp, HG the out- 
ward or Counter-Scarp, I F or K H the Depth 
of it. Andif it be adry Moat, or a Moat not 
very full of Water, then in the middle of the 
bottom of the Moat there is made a litcle Ditch 


as 


- *- _ - —— ——_— 


— 
—— 
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as large and as deep asthe Work and Earth will 
give leave, which is here repreſented by e q g, 


Next to the oat,if it be full of Water up-| 


on the Level-plane G C, is left another Fore- 
land called the Covert-way, and before that to- 


wards the Campaign is raiſed a Breſtwork or 
Parapet with a Foot-Bank ; the Parapet muſt | 


be a Man's heighth, and muſt ſlope eaſily into 
the Campaign to 4. 

Laſtly, this Orthographical Sefton or Profile, 
is cut or placed at right Angles through the 
Face; for through the Curtain it would be a- 
nother Section, becauſe that the Moat 1s not fo 
poſited at that place. Thus much for the Ex- 
planation of the Terms. 


< 2. Of the Dimenſions and Meaſures of 
Rampires, Parapets, Ditch, Covert: 
way, or Breſt- work. 


The Rampire's thickneſs and heighth muſt re- 
ceive its Determination from the Judgment of 
the Engenier and Purſe of the Prince ; for ac- 
cording as the Ground may prove, whether 
near a Quarry of Stone, where little Earth may 
be had but Stone moſt, or where there is a deep 
Soil, or as the Works may require to plant 
many Cannonsand great Guns upon the Ram- 
pire, or as Money will be found to finiſh with- 


al, ſo muſt the Bigneſs and Subſtantialneſs of | 
Therefore to give Rules for 


your Works be. 


the thickneſs of che Works,or according to the 


nature 


' 


| 4 


| F 


uo 
: 
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nature of the Polygor (as ſome do) would be 
needleſs. I ſhall give you the higheſt that needs 
be made, and the leaſt, and teach you how to 
proportion any mean meaſure from thoſe two. 

The Hetghth T S may not exceed 18 Feet, 


| or beleſsthan1o ; tobe higher, would bring 


great Inconvenience for defending the Ditch or 
near approaches ; to be lower, not convenient 
either for the eafie Aſcent, or for Cover to 
the Buildings. 

The Thickneſs of the Rampire R A may be 
from eighty to fifty Feet for all Royal Works, 
and according as Earth is to be had ; it is rea- 
ſonable that ſpacious Works of many Angles 
ſhould have the thickeſt Rampires; and ſome- 
time for Defence of a River, or to fortifie a 
Paſs in a ſmall Work, the greatelt 1s required 
alſo ; therefore to ſet down poſitively the 
Thickneſs, is bnt todo it by gueſs, and cannot 
be exact. 

The Slope of the inward fide of the Rampire 
TR, iscommonly a Foot for a Foot, therefore 
RS the Talu will be equal at the heighth T'S, 
if TS be 18 Feet,R S will be 18,if it be 15 then 
15,If 10 then 10, 

The Outward Slope QA cannot poſitively 
be given, becauſe ſome Earth will ſtand better 
than other; the general Proportion Is x a Foot 
for a Foot ; that is, if the heighth O Q be 18 
Feer, then the Talu O A will be g, if 10 then 5 
Feet ; the leſs the'Slope the better, but moſt 


times the Rampire will not ſtand at that 
pro- 
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proportion without you line it with Bruſh. 


wood and Faggots. Experience muſt be the| 


Guide. | 

The upper Thickneſs of the Rampire TQ 
Is equal to the lower Thickneſs leſs by the two 
TaluesRSandOA; if it was as before $9 
Foot thick at the bottom, and the Talues 18 


footand 9 foot, then the top will be 5 3 feet,| 


If the Rampire be faced with Stone or Brick, 
then the thickneſs may be abated accordingly, 


The Breſt-workor Parapet, which ſtands up-| 


on the outward Edge of the Rampire, muſt al. 
ways be 6 Foot. high, that is Z D mult bes 
Foot, theoutward height P N mult be 4 Foot 
to give a Slope to defend the Counter-Scarp 
and the Field turther on. The Thickneſs of this 
Parapet atthe top p P ſhauld be Cannon-proof, 
and therefore alterable according to the nature 
of the Soif; in light Earth it may be 20 Foot, 
in ſtiffer 16, and invery ſolid rough Clay 1g 
Feet. Suppoſe you take it 18 Feet, and al- 
towing the Slope half a Foot in a Foot, PN will 
be 4 Feet, andN Q 2 Feet. The Inner Jalu 
L D will neednever to be but 1 Foot, becauſe of 
the Foot-bank that ſupports it, and that there- 
by the Muſqueteers may ſtand up cloſe to it, 
and therefore the lower Thickneſs of the Para: 
pet LQ will be 21 Feet. 

The Foor-ſtep or Banquet that Muſqueteers 


ſtand on for Serviceis U XY, and is 3 Foot 
thick for V L, and a Foot and a halt high for 


V XN, 
The 


| wan. 


— 


-ulh- 
> the! 


TQ| 


| 
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The Foreland, Barm, or Lizier (if any be) 
muſt be made ſo wide, as to ſupport the Ram- 
pire from ſlipping into the Ditch, andis taken 
from 3 Feet to 5 or 10. 

The Moat or Ditch, whether dry or wet, 
muſt be made 70 Foot wide at the leaſt, (for a 
wideneſs under that is not ſafe, for that the E- 
nemy may lay Booms, Beams, or Rafters join- 
ed (if need be) to lay over it to paſs by, it may 
be wide from 70 Feet to 1309 or above, that is, 


| for EG, and it may be 8, 10, or 12 Feet deep 


|F. But becauſe the Earth that comes our 
of this Moat muſt not exceed much the Solidiry 
of the Earth that muſt make up the Rampire, 
Parapet of that, and Covert-way , the true 
wideneſs and depth of the Moat will be then 
ſet down, when you ſhall know the Solidity of 
thoſe, the true finding whereof, and the judg- 
ment in giving direction for the beſt building 
of the Works, is certainly the beſt Quality :n 
an Engenier ; and he that can beſt manage this 
part,and can by his Providence proceed to ſave 
his Prince's Purſe, is to be preferred before 
any whifling Pretenders to the meer Theory 
and Paper-part of Fortifications. 

The Covert-way,or paſlage between the out- 
ward Slope or Counter-Scarp of the Moat,and 
the Breſt- work,is left about 18 Foot wide, or 
alittle more orleſs G C, vpon which is to be a 
Breſt-work or Parapet of the ſame heighth,and 
with the ſame Foot-Bank that the Rampire 


had on the inſide ; but this Parapet has this dit- 
| ference, 
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ference, that it ought to ſlope into the Cam-! 
paign, ſo that a ſtreight Line drawn from the 
top of the Rampire Z, may terminate the | 


Slope C fd. 
Laſtly, to PraCtiſe and lay down this Profile | 
according to this Table. 
Feet 
Baſe of the Rampire R A— — 70 | 


The Heighth TS or QO—— ————16 


The Inward Tal: R S———————1 
The Outward O A — 
Baſe of the Parapet L Q — —21 
Inward Heighth Z D a —c 6 


The Outward Heighth N Pann — 4 
The Outward Tali N Q —— ——— 2 
I 
3 


The Inward Q D — 
Breadtb of the Foot-bank, V L —— — 
Heighth of t V N 
The way on the Rampire or Terra plaa 
TV— . —_—25 
The Fore-land or Barm A E, — 3 | 
The Breadth of the Moat E —— - 


The Depth of it | F=——————— 
The breadth at the bottom FH ——— — 
The two Talu's E 1, or K G either —— 12 


—18 


The little Ditch at the top 
The Depth of t=————— —— 5 
The Covert-way GC—— —— ——18 
The Seat of the Parapet C d 
The Heighth of Cf 


Cm eres WE 's 
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am-} Draw a Line long enough RS OA EIK Ge d 
for the Level or Ground-line, and takea Scale Fig. 25. 


rofile | 


of 20 in an Inch, or 3o at moſt, which ſhall 
repreſent Feet. Ard from that Scale take 50 
for RA, 16 for RS, 8 for OA, 3 forAE, 
112for EG, 18 for G c, and 60 for c d, and 
mark them upon the Paper(as in the Frgnre 25.) 
at S. O. I. K. C raiſe or ler fall Perpendiculars, 


| and from the Scale take 16 for ST andOQ, 


12 for [FandK H, and 6 for C f,and draw the 
lines RT, TQ, QA, EF, HG, cf, and fd. 
Laſtly, from Q ſet off QL 21, LV 3, QN 2, 
and L D 1, and raiſe the PerpendicularsNP 4, 
DZ6,andV X 1;, draw the LineVX, X Y, 
YZ,ZP,andPQ, and make the little Ditch 
eqg by its meaſure, ſo have you the Profile 
perteted. As fora Fauſe- Bray, the making of 
them being found inconvenient, 1 mention it 
nor, 


d 3. Rules how to caſt vp the Solidity 
of the Rampire , and its Parapet , 70- 
gether with the Parapet of the Covert- 
way beyond the goons > 5 and to 
proportion thereby the /Videneſs and 
Depth of the Meat or Ditch, that ſufh- 
cient of Earth may Le gotten out of the 
ſame. | 
The Example is of an Hexaronal Fort , or 

Fort of ſix Bulwarks or Baſtions, whoſe Inward 


Polygon ſhall be 720 Engliſh feet,and according 
k a 
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to De la Mont's way before ſet dowr,the Gorge | 
Line to be; part of it,viz. 1.44 Feet, rhe Flank | 
the ſame, and the Capital |, viz. 240. The 


2 


Curtain will be 432, and half of it 216. The | 
heighth of the Rampire 16 Feet, the inward 


Talu 16 Feet,and the outward 8 Feet, With 
theſe Numbers upon a large Royal Sheet of 
Paper, with a Scale of 20 Diviſions or Feet in 
an Inch, I lay down the 12th. part of the Ram- 
pire from the middle of the Curtain to the 
Point of the next Baſtion, as followeth. 

Firlt, I draw a Lineat length pc A,from my 
Scale of 20 Feet 1n an Inch, | take the Gorge- 
Line 144, and ſet it from p to c, and 216 the 
half ot the Curtain from c to A ; upon ec, 1 
raiſe a Perpendicularc f,and take 144 Nom my 
Scale, and let it from c tof for the Flank; then 
upon p upon the Linepc A, I raiſe an Angle of 
120 degrees, (being the Complement of 60de- 
frees to 180) becauſe my Fort is an Hexagon, 
and draw the Line p a for the Capital, and take 
from my Scale 240 for the Capital, and prick 
it fromp to 4; then | draw af for the Face,fc 
for the Flank, and c f for half the Curtain, and 
make a Perpendicular at AB. After this 1 take 
from my Scale 70 Fect for the Wideneſs of 
the Rampire,and draw it by B parallel to the 
tormer Line BOLKMY for the ſeat of the 
Rampare ; I continue f c to D, and need none 
ot rhe Lines betwixt c D and A B, they being 
all equal to 2-6 Feet. Then within the ſeat of 
the Rampire | draw Kznpo x wet the Qiſtance 

OL 
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of 16 Feet, taken from the Scale cqual to the 
| inward Taln, and 4ezr t at the diitance of 8 


Feet for the outward Talu. The Earth or So- 


| lidity that lies betwixt theſe two Lines is a Pa- 


rallelopipedon all of one beighth and thickneſs, 


| and the Content is gotten by multiplying the 


Superkicies at the bottom by the heighth of rhe 
Rampire. The Earth that lies os either fide 
of this Body, and has cach Talu for its Baſc, 
and ends at the top of the Rampire in a Line, 
are Priſmes or halt of Parallelopipedons , and 
the Soltdity 1s gotten by multiplying the Eu- 
perficies at the hottom by half the height of the 
Rampire. There yet remains 4 Quadrangles 
LKIh, cdaeg, mnop, andr5f4q, and two 
Triangles avr and wx y; three of theſe, viz. 
LK ih,andrsfq andavr lie to the ontſide 
of the Rampire, and have one or two ſides to 
be ſeen, but the other three lie with all their 
ſides hidden in the Rampire. Tae Solidity of 
the firſt ſort being erect Pyramics, 1s gotten 
by multiplying the Baſe into x of the heighth z 
the fecond ſort, being Pyramids jacent, 1s got- 
ten by multiplying the Baſe by ; of the heighth. 
Having given the Rule, now we {hall apply it 
to the Example aforeſaid ; and firſt I draw a 
Linein the midſt herween the 2 Talu-lines,and 
find the halt length of che Curtain 216, more 
by 8, more by 23, more by 23, more by 3, 
more by 119,more by 22c;, (I give the leve- 
ral lengths that you may tte the Practice ,) 
all which makes 6 17; Feer, which multiphied 

| F 2 by 


 nnpo263, and the Triangle T Xw 126, 
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by 46 the Wideneſs, gives 28393 ſuperficial! 
Feet for the Plane at the Bottom,and that _ t 
tiplied by 16 the heighth of the Rawpire,gives! t: 
454288 the ſolid Content in Feet. Next for| th 
the two Slopes the length of the Outward, [} tc 
find by the Scale to be 61 1; Feet, which mul-| of 
tiplied into 8 the Baſe, gives 4892 3 and the} 9 
Inward Slope the length to be 547;, which| F 
into 16 gives 8760, both which Baſes 4892} le 
and 8760 makes 13652 Feet, and that multi- 
plied-into 8( half ot the heighth)gives 1092 10, 
Now for the two Quadrangples, and one Trian- 
gle,thar lies to the outſide of the Rampire. The 
firſt Lh+#k the Sides are 16 , and 16 into 
16 gives 256. The ſecond is,” 5 fq, 1 take the 
length of » f upon my Sc-le, and find it to be 
10 Feet,and take the Perpendicular from q or 
ztorf, and find it 6; Feet; the Product of 
them will be 65,the Superficies of the Triangle 
awt is 35 Feet, All theſe three Planes 256, 
65," 36, makes 357, which multiplied by ; of 
oi the khcighth of the Rampire 5;, makes 1 904. 
And for the two Quadraneles and Triangle, 
thet lic v.ithin the Rampire, uling the like 
mean*<,| iizdgcde to be 64 Superfictal Feet, 
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which make inall 454, which multiplied into 
1c}, the } of the hcighth gives 4824 ſolid 
Feet ; all which Solids added, 27z. 454258, 
IC92! ©. 1904, 4842, MeKcs1N all 570244 10- 
I:« Feet for the Cuitcrt of the r2th. part of 
the Rampue., 

This 
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This way is Geometrical and very true, but 
the Workmen and Undertakers will not under- 
ſtand ir, but uſe a Mechanical way, which for 
the eaſe and near approach to the Truth is not 
to be contemned, which is thus: Take the length 
of the outſide of the Rampire for this 12th. part, 
viz.the half Curtain 216, the Flank 144, and 
Face 2741, which makes 634; Feet. The 
length of the Inſide by the Scale or Meaſure 
will be found to be 596; Feet, both added 
make 1231, the half 615; Feet. Secondly, 
meaſure the Superficies of the Profile,thus. The 
Bottom is 70, the Top 46, the ſumm 116, the 
half is 58, which multiplied by 16, gives 928 
for the Superficies of the Profile. Multiply 
the Length 6151 by 928, and the Product will 
be 571 184 ſolid Feet for the Content of the 
z part, differing from the true only 940 ſolid 
Feet, which is not ſo conſiderable. Therefore 
this way as it is very eaſe, is moſt uſcd ; tho' 
I would have the Engenier to uſe both (leſt 
ſome miſtake may be made), and thereby he 
may be aſſured of the Truth. 

Therefore let the Mechanical Rule general- 
ly uſed,either for the Rampert, Parapet, or 
Moat be this: Take the length of both Sides, and 
adding them together, take balf as a mean, which 
multiply by the ſuperficial Content of the Profile, the 
Produtt gives the Solidity. 

Thus the Solidity of the ,; of the Rampire 
is found to be 571184 Feet. The middle 
length of the Parspet 1 meaſure by the Scale - 
| | F 3 e 
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be 628 Feet for ,: of the Parapet, the Super- | 


ficies of the Profile of the Parapet 97;, the Sy- 
perficies of the Foot-bank 41, the whole Area 
102, which multiplicd by the length 628,gives 
for the Product 64056 1olid Feet. 

Then for the Breſt-work beyond the Co- 
vert-way that 1s6 Foot high, and has 6o Foot 
T2lu to flope into the Campaign marked by 
C fd For to mcaſure the middle length, [I 
muſt not now work by the former Rule, bur I 
muſt take the middic of the Superficies of the 
Triangle C f 4, becauſe the other would be too 
long, (andthis way ſhould haye been obſerved 
in getting the middle of the Rampire, if you 
would have had the Superſicies of the Rampire 
and Parapct together). The length of C d is 
61, the height 156, the half 3,the Area 181,the 
Area of the Foot-bank 1s 44, as before. The 
whole 1855, the balf of 185 is 921, ats if you 
cut off a Triangle at theend towards d of that 
Area , you will find the Line to cut it leſs than 
20 Foot, viz. 19 from Catg. The length of 
the Line that goes parallel to this point will be 
found to be605 Feet for the 1 2th. part of this 
Breſt-work, which multiplied by 185], the 
Area of the Profile, as before, makes 1 11971 
ſolid Feer,and adding the Solidity of the Ram- 
pire and theſe two Parapets together, the 
ſumm of all is 647111 ſolid Feet, being ,! of 
the whole, . Now for the Moat, it is reſolved 
It ſhall be 100 Feet wide. 

The next buſineſs is,to proportion the cept} 
Q 
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| of the Moat to this Solidi ty. The way isto di- 


vide the Solidity 64711 1 of the Rampire, and 
two Parapets by 531 the middle length of the 
Moat (from the middle of the Curtain, to the 
Capital Line extended) the Quotient will be 
1218 ſuperficial Feet for the Profile of the 
Moat or the Section of it, (the Moat is like the 
Rampare in all things, turned upſide down, as 
you may ſee by the Fig. (25) EGHF). Laſt- 
ly, divide 1218 by the 100, the Quotient is 12 
Foot and ,% of a Foot for the depth. Bur 
that will be too little; for if the Slope be one 
Foot in a Foot, then at 12 Foot deep, the top 
being 100 Feet, the bottom 76, the middle 88 


multiplied by 12 thedepth, maketh 1056, and 


that by 531 the middle for the length, gives 
569736 (thort of the Solidity it ſhould bez 
therefore widen the Moat 12 Foot more, and 
make it 112 Foot at the top, and then it will 
give youthe true Solidity at :2 Foot deep. If 
the Ground will not endure to go ſo deep, then 
you mult widen the Moat, ſo that you may 
have the aforeſaid Solidity. But I ſhall give 
you this Caveat , That the Earth that comes 
out of the Moat, when rammed and trimmed, 
will go into leſs room by near ,; part; and 
though the Solidity of the Gates, Paſlages, 
and Vaults in the Rampire will yield the more 
Earth for the Work, yet all that will not do 
but you may add ſafely a 20** part of the whole 
to be fure of Earth, as the 20": part of 647111 
is 32355, Which makes the ,; of the Rampire 
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679466. For if you ſhould want Earth, then | 
is the Remedy bad,you mult fetch it beyond all | 
the Works, which will be almoſt double the 


Chzrgec z butt there (hould be too much, that 
1s 1:0 l,conventence, for you will have occaſion 
czongh tor Bbatterics and other Works within 
the Foit. 

Bur this Eſtimate being in ſolid Feet, will 
Wanr y2t a ReduCtion to an higher Denomina- 
tion. Thete has been ſome Hundreds of Thou- 
{and Pounds expended inthe great level of Fens 
lying betwixt Cambridze and Boſton and ſcarce 
any County in Ergland but has had Men there, 
thereforethe Cuitom uſed there,is ft ſtil] to be 
continued, becauſe Undertakers of Work know 
beſt how to caſt up by their own ufual way 3 
their Gad or Meaſuring Rod is nine Foot long, 
and two of them,71z. 1% Feer, is called a Perch 
or Pole,and that ſquared ; that is, i8 Feet each 
way at 112ht Angles, and one Foot deep, that 
IS 32.4 folid Feet of Earth is termed a Floor, ſo 
that all their Eſtimates tor Banks or Drains is 
judged by the Floor. If you therefore deſire to 
know how many Floors of Ezrththere will be 
in any piece of Work, calt it up by Foot- 
mealure, and divide the folid Feet by 324, the 
Quotient 15 the Floors, and if the Remainder 
be24.3,1t 1S 5, 162 1S1, and 81 1s; of a Floor. 
So Lkat in tre foriner Solidiry ot the Rampire 
and Parapets 647111 Feet, there would be 
1997 Floors of Earth ; and 2 Feet; and be- 
Cauie This is but the ,; part of the whole 
Fort, 
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* Fort, there would be in the whole 23967 
; Floors, and 24 Feet. There is yet a Parcel of 
| Ground left betwixt the Moat laſt meaſured 
| and che Curtain, viz that which is included by 


the Lettersc f A z, in which place if there be a 
wet Moat, it will be ficting to leave part of a 
Fauſe-Bray or Tenail, whereupon ſnall bea Pa- 
raper.Sct off the ſame heighth and dimenſions of 
that on the Rampire,and place enough to plant 
Cannons and diſtance for their Reverſe; you 
may take 60 Feet from the Moar, viz. 3 Feet 
for the Fore-land, 21 Feet for the Seat of the 
Breſtwork, and 36 Feet for the Plane,and leave 
30 fora Moat, betwixt this Work and the 
Flanks; and the Earth that comes our here, will 
build the Breſtwork to it, and there will be to 
ſpare to be carried into the Fort for other uſes, 
the Solidity of it will be taken by the former 
Rules; bur if it be thought good to take it all 
away, then you muſt exaCtly caſt it up, and 
conſider it as part of the Moat. 

I have been very plain in this laſt Paragraph, 
becauſe it is of Conſequence ; and it is of more 
uſe to a Prince to have an Engenter that is know- 
ing in the Meaſures of a Country, and in the 
Rates and Values of Works, than 1n one that 
can vapour, and talk of the Forms and Lines, 
and be ignorant otherwiſe ; for one may lay 
cown more Forts in an hour upon Paper, than 
all the Chriſt;an Princes joined together, ſhall 
make in ten Years. 

Now for the Solidity of Cayaliers , Plat- 

forms, 


vp if a ſtranger, then by enquiry how Work 
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forms, Mounts, and other Works, if you ſhall | 
praCtiſe what l have writ before, it will be eaſie 


todo them,for the Cavaliers are round,and caſt 
up like a Cone cut of, the reſt like the Ram- 
pires and Parapets. 


d 4. Hop to build up any Fort, and how 
to make an Eſtimate of the Coſts and 
Moneys that will be required to do the 


ſame. 


The Body or Maſs whereon the Forr is to be 
built, may be conſidered three ways 3 either, 
t. As Rock or Stone. 2, As Terra firma, or 
good ſtrong Ground : Or, 3. As Ground upon 
the brink of Rivers, that has been raiſed by 
ſucceſs of years, which the deeper it is, the 
more ſofter and falſe, till you come to ſome 
certain depth to the firm Ground again. 

i. If it bea Rock, then leſs will ſerve for 
the Moat ; and the Maſon that undertakes the 
building of the Walls, will agree by the Great, 
for railingand getting the Stone, and building 
of the Rampire, which he will agree for by the 
Rodd of 16; Feet, or 19 Feet every way, 
which 1s called a Square one Foot deep, and 
the Rates will be ſo incertain,that you muſt he 
ruled by the Cuſtom of the Country where 
the Work is, whereof if you be not a ſtranger, 
you will be able to caſt the Walls and Moats 
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+ js let out by the Great, you may compute and 


value what the Work ſhall be worth doing, 

2. If it be ſolid ſtrong Earth, then you will 
be better able to deal, and your Work will 
be ſubſtantial in its Foundation ; if it be Work 


| that will eafily delve, and one may ſpit it up 


it may be worth five or ſix ſhillings a Floor to 
dig it up,carry it out,and build up the Rampire 
and Parapcts with it, and to face the outhde 
of the Works with Turf,which you are to cut 


with ſbarp Spades in form of a Wedge, after Fig. 27: 


the faſhion of Fig. 279. They may be fix In- 
ches or a little more in breadth, and near ſo 
much at the one end ; they may be above a 
Foot long, near 15 or 16 Inches, and ending 
like a Wedge; theſe are to be laid with their 
thicker end to the Face of the Work,and filled 
up and rammed with the Top-ſpit Earth; the 
Work is to be raiſed Foot by Foot, all level, 
and the Workmen are not to be ſuffered to lay 
above one Foot ard a halt, till that be rammed 
with a good rammer of 50 or 60 Ih weight, 
all horizontally level ; and when that is finiſhed 
to lay another Layer of Earth of the like 
thickneſs, and ramming that, ſo by Foot and 
Foot till the Work be compleat. To bring vp 
the Slope true, the Engenier is to make the 
Workmen ſome Bevils ſloping, as the Slope of 
the Work ſhall be appointed, ſuch as the F:- 


gere 28, that laying the ſlope fide to the Work, Fig: 23. 
the Plurmet may play down exactly upon its 
Linez or there may be ſct long ſtreight or” 
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ſo ſloping as the Work ſhould riſe, and ſup- 
ported each by another upright Pole, which 
way be left in the Work to guide the Work 
by, as the Workmen well know. The Work 
being 23967 Floors, at 6-5. a Floor, to finiſh 
and compleat all egwill come to 7190 /. but if 
it ſhould prove Gravel, or part Stone, then the 
price of the Work may riſe to two or three 
ſhillings in a Floor more. 

3. If it ſhould be mooriſh or marſhy 
Ground, then you mult have great care of the 
Foundations of the Rampire, for the weight 
of that will preſs the Foundation, and make it 
raiſe the Moat,and then all will flip down (as 
was found both at Shcerneſs and Tilbury ;) 
therefore to prevent this, the Foundation of 
the Rampire ought to be piled, and a Frame 
of Timber fitted ſo as you ſee in the Figures 
29, 30, 31. The Fignre 29. ſhews you how 
the Piles were driven, which mult go fo deep, 
that a 16 hand Bell-Beetle will not at laſt drive 
above halfan Inch ata ſtroak,por leſs.,if the bot- 
tom of the Pile come to touch the firm gronnd, 
The Faces of the two half Baſtions at Sheer- 
neſs arethus ordered, A Brepreſents the bottom 
of the Rampire towards the Moar, the Piles 
as you ſee in Fig. 29. marked O, are 5 Foot a- 
ſunder,near 3o foot long,and neara foot ſquare 
at the Head; at the diſtance of ſome 12 or 
14 Foot of theſe, there arc as wany Piles dri- 
ven between E and F, anſwering the former 
upon each two of which, there is ſtrong Land- 
ons tycs, 
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tyes, one of 4.5 Foot, and another of 3o Foot, 


wrought into the Heads of the Piles, with An- ... 


77 


chors at each Land-tye,and two Piles to hinder *'5: 3%: 


that the Work (hould not draw towards the 
Moat ; the Piles and Land-tyes both in A B 
and E F are covered witha Liſt of above a Foot 
Square, and betwixt each Land-tye are 3 or 4 
Piles driven here and there, that have Heads a- 
bove the Plane of the reſt 4, 5, or 6 Feet, that 
ſtands within the Rampire amonegſt the Earth ; 
and if it be reſolved to Face this Work with 
Stone or Brick, then you muſt Plank ſo much 


of the Forepart with 2; Inch-Plank, and fo pip, 31, 


deep as you intend the Seat of the Wall ſhould 
20; this was done at Sheerzeſs, the Face ha- 
ving ſlid into the Moat ; and though it be a 
great Charge, yet the Inconveniencies for want 
of it will be more, and cauſe greater Layings- 
out : For at Gillingham it was thought, that 
laying a double Floor under the Brick-Re- 
doubt, with very ſtrong Timbers croſs bound, 
and 3 Inch-Plank on both Floors ; yet for all 
this, when the Brick- Building was raiſed and 
finiſhed , it being 30 Foot Square, 7 Foot 
thick, and near 30 Foot high, it began to 
give way, and hung over on one ſide by degrees 
25 or 26 Inches, and certainly would have 
fallen quite down, if by good Fortune we had 
not adviſed and reſolved to undermine the Re- 
doubt on the contrary fide, by digging a 10 
Foot Dyke by it, and under ſome part of it, 


by which means ir came back again, and when 
"next 
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near to the Perpendicular, the Dike was fiIPd | 


and ramm'd with Chalk, and the Work has 
ſtood ſo this three years without any alterati- 
on; all which danger might have been ſaved 
by driving down Piles to have ſupported the 
Foundations. 

As for the Moat, you mult give it a flope, 
as you ſhall be adviſed will ffand without flip- 
ping in, and the Earth muſt be carried up in 
Wheel-barrows, as was ſhewed before ; this 
will not coſt above 5 5.a Floor tocarry out and 
trim upon the Rampire, and ir will bein vain 
upon ſalt Marſh ground to face the Bank with 
Turf; for it will not grow,but will after fome 
Winters freih Rains grow of it ſelf. To com- 
pleat the Eſtimate of the Fort, care muſt be 
raken to value the Buildings of what nature 
foever ,, which requires the Engenter to be 
fomewhat skill'd that way, that his Eſtimate 
may reach in fome meaſure to finiſh the Work; 
for which end there are many Books lately 
printed will help him, and to which I referr 
my Reader; for it would be a longer Work 
than I intend, if I ſhould go to each particular 
that would be required, for the making ſuch 
an Eſtimate compleat. 
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d 5. To know how long a Work will be in 
finiſhing, how many Men muſt work to do 
it in the time preſcribed, and the man» 
ner to be obſerved in working. 


In Earth that will abide Spitting, one Man 
will fill into Wheel-barrows a Floor and half 
of Earth,and it will require three Mento carry 
it, and place it in the Rampire, (one place and 
height with another), and for every 10 Floors, 
it will employ a ſufficient Rammer to trim and 
ram the Earth. Therefore our laſt. mentioned 
Fort,containing 23 967 Floors, will be finiſhed 
in eight Months by 350; but this imagines 
every day fair, and all able ſtout Men. You 
may therefore rely on 500,and leſs will not do 
neither wil it be done in this time, if it be nog 
let out by the Great. This way may give ſome 
light 3 but becauſe all Earth differs,Prices and 
other Accidents alter, it will be impoſlible to 
give a general Rule; and upon the place the 
Engenter may make ſome Trials, which may 
help likewiſe to the Eſtimate-making. You ſee 
therefore how neceſlary it is,this Perſon ſhould 
not only be expert in the Deſigning part, but 
much more in the Mechanical ; he ought not 
only to know what belongs to Earth-work,bur 
to the Maſons,Carpenters, Joiners, Plumbers, 
and to the prices of Timber, Lime,Sand, Brick, 
and all other Materials ; and all this in ſuch 
manner that he may not be oyerleengor averr 

things 
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things to the Commiſſioners thatare employ*'d 
for which he may deſerve blame. 

Sometimes when the Earth is ſandy, ti ere 
will be requir'd great ſtore of faggots and bruſh. 
wood tolay in the Work ; but | have been too 
tedious about this part already, and willnow 
leave it to the Engeniers Practice. 


2 


d 6. Works that are uſually made within 
the Forts, as Platforms, Cavaliers or 
Mounts, and Cazemats in the Flanks ; 
and Works out of the Forts, as Rave 
lins, Horn and Crown-Works, and the 
like. 


1. Of Platforms : Theſe are the Plantations 
where Guns are to be placed, and are common- 
Iy made of Plank and Sleepers to lay them on; 
there needs not for one Gun to be above one 
Piatform,unleſs Timber and Plank be reaſona- 
bly to be had, then you may make whole Plat- 
forms throughout, for ſo many Guns as you 
intend to plant together : As for a ſingle Plat- 
form, next the Port-hole it need not be above 8 
foot wide, and the further end 14, the length 
o!1pht to be 18 foot at the leaſt; the Parapet 
muſt be opened for the Port-hole, and need 
not towards the Gun be above 4 Foot wide, 
and rowards the Campaign or Enery 8 wide, 
this is cailed an Embralure ; they are generally 
BO m2re taan 20, 18, or 16 Foot aſunder row 
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midſt of Port to midſt of the.Port : But if the 
Guns be to play clear over,without any Ports, 
the Breſtwork muſt be abated to 2: or 3 Foot 
high, as the Wheel of the Carriage' will be 
high, and inſtead of Earth you mult have Can- 
non, Baskets, and Earth ready by, to fill, ſer, 
and remove, as you (hall have occaſion. 

If the Terraplane, or Walk of the Ram- 
pire will not be 20, or 22, or 24 Foot wide, 
then on the Fort-fſide you may by a Frame of 
Wood brought up from the Ground, enlarge 
the ſame as you ſhall ſee convenient, 

2. Cavaliers or Mounts, are mallie pieces of 
Earth, raiſed on or near the Ramperts above 
the Paraper, whereon to plant Ordnance and 
Small-ſhot, ard are of great uſe to hinder the 
Enemies Approaches, and to clear the Faces, 
and diſturb the Batteries of the Enemy. 

I follow the DireCtions of Mareſſon, who 
places them in the Gorge of the Baſtion, and 
gives this Rule for the Centre, viz. Lengthen 
out the Line of Defence to E, 'till it cut the 
Capital, the Centre of your Cavalier ſhall be 
the middle point betwixtp and E at F,with the 
diſtance of 84 Feet, upon the Centre F make a 
Circle, which (hail be the Baſe of your Cava- 
lier, and becauſe the Slope, it it be of Earth, 
will be conſiderate, ic being to riſe ſolid for at 
leaſt 20 Feer high, therefore face the Work 
with Brick or Stone, whether ſhall be cheapeſt, 
and then the Tala ſhall not need to be above 
a Yard and 4 Inches, or a Yerd and 6 Inches, 

GS that 
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that is, 3 Foot and Inches, which il make | 
it above broad in the Diameter 1co Foot, | 


whereupon ſet a Breſtwork of 20 Sear and 
high, and other Dimenſions as abovetair! 
che Rampire, and there will be a Terroplzne at 
the top of above 100 Feet, whereon you may 
plant fix Pieces of Ordnance, or as many as 
you can, leaving Ports or Embraſures ir; the 
Parapet, and making Platforms as w3s 1-{f 
directed. 

3. Cazemats, or ſeveral Platforms for Guns, 
to be made in the Corner of the Flank , to dz 
hid conveniently from the Enemies Barter:cs, 
and ſo to be preſerved, if poſtible, againit the 
Enemy ſhall beginto lay his Galleries and pts 
over the Moat, or to plant their Guns vpon 
the Counterſczrp over-againſt the Cazemat 
for the making of them. 1 follow Mareſſon's 
Direction, vis. firſt the Form z ſecondly, the 
Neaiure. The Cazemat (hall rake up ove half 
of the Flank, and no more; the lower Batte- 
Ty, Which 15 called the Grand Cazem-t, B, 1s 
about 7 or 8 Foot, or 9g Foor, from the Levelof 
the Plane of the Fort, and has a Laddcr or 
P3liage into it from within the Fort A,C isthe 
Parapet to it of 20 or 22 Foot Seat, and has 3 
or 4 Emoraſurcs init; D is that part of the 
Grand Cazemat which is moiſt hid from the 
F.onemy; F is the Mayvazine for this Battery; 
H 15 the ſecord Cazemat or Platform; much 
hid from the Enemy 3 G the Ladder, and L the 
Magazine, anc 1 the Parapet, this is to hold 
but 
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but one Gun; M is the third Platform ypon 
the Level of the Baſtion, which is by Afaneſfſ9: 
all hrm, having no void within the Baſtion, 
2. The Dimenhons and Deſcription are thus : 
Lengthen the Line of Defence fram c to G 
tome 40 Foot, draw GD parallel to cf, let 
CF be half of c f, that c F may beequal to Ff, 
from the middle of the oppolite Face,draw the 
Line K F,and let it cut G D inz,that you make 
iLand FM 6 Feet, and MN66 Feet, and 
make NV o parallel to the Flank, and let NV o be 
24 Feet. Laſtly, for the Orilon or Blind, pro- 
long the Face f T 36 Feet, and F V likewiſe 
36 Feet, join T V, and make that part all fo- 
lid: So have you your Cazemat all made: 
For the heighth of the lower Cazemat, make 
it 6 Foot as before, and the reſt as in the F- 

gure, | 
4. Now to come to the Outworks, and 
fir!t of the Ravelin, which ſometimes is called 
the Half-Moon, is a certain Work lying be- 
yond the Ditch for the Covering the Curtain, 
Bridge and Gate, and is often uſed in moſt 
Works both at home and abroad ; it 1s like the 
Point of the Baſtion withthe Faces cut off, as 
you may ſee in the Figure, and the Angle of 
theRavelin A, is not to be under 60, nor above 
100 degrees ; the making of it is thus : Leng- 
then out the middle Line of the Curtain 0 
at length, take with your Compaſſes the length 
of the Curtain c c,and 1-tting one Foot in f.the 
Point of the Flank and Face, crofs the middle 
G43 Line 


; 
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Line at 9, laying your Ruler at q, and to the | 


ſaid Points f of either Face draw the Lines of 
the Ravelinqr and q s, which ſhall be the out 
Ground-line of the Ravelin : The Moat about 
this may be half the wideneſs of the great Moat, 
the heighth of the Rampert may be 3o Feet 
thick, and ſome 6, 7, or 8 Foot high, and 
thereon may ſtand a Parapet equal with that of 
the Rampire, the Point q may be taken alittle 
further, and the Sides may ſtand ont, if it ſhall 
be thought good to take in ſome part of the 
Face: The Profile and Meaſures of this are 
to be made after the ſame manner as thoſe of 
the Rampire. For the Half-Moons before the 
Points of the Baſtion, now our of uſe, 1 de- 
ſcribe them not. Note, That the Covert. way 
and Parapet, mult include the aforeſaid Rave- 
liy, as you may ſee in the Ficxre : If from the 
Points of the Flank and Face f, you raile Lines 
into the Campaign at Right-Angies 10 the 
Curtain, and fromthe Points f flet off f E, f F 
7200r 750 Foot, then may you join E and F 
either with 4, 

5- Single Tenail, which is done by joining 
E F, and dividing it into 4 parts, taking one,ſet 
it on the Line o» Mcontinued to N draw E N, 
FN,the Lines IE NF Larethe Lines of the 
Tenail, which is to have a Ditch, Rampite and 
Parapet, as inthe laſt of the Ravelin, or leſs, as 
Occalion ihall require, 

6. For a Hi a-Work . if you join theſe 
Points E and F, and fortilie the Exterior Po- 
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l;ygon EF by any of the Rules before taught, 
or divide E F into 3 parts, one whereof ſhall be 
E M or FN, draw MN ard divide it Jlike- 
wiſe into the ſame equal parts atO and P,draw 
FO and EPatOand P, raiſe Perpendicu- 
lars or Angles of 98, according to Maneſſon, 
EQ OPR EF (hall be the Horr-Work deſired, 
and all the Works muſt have ſmall Rampires 
and Breſtworks made, as 10 the Ravelin betore- 
mentioned, 

7. For Crown-Works, draw out the middle 
Line from the Centre O by w at length, and 
you may ſet off from the middle of the Rave- 
lin 800 or 1000 Foot to B, making the point 
q your Centre, with q B ſtrike an Arch 
DBE, ſer cff the Curtain and Demi-Gorge 
pcc fromBrto Fand G both ways; ſo have 
you the Outward Polygons of the Crown- 
Work; draw Lines from F and G toc, the 
Points of the Curtains and Flanks, to termi: 
nate the Points I and H upon the Counterſcarp, 
and draw Gl and F H, take ; part of BF or 
BG, and ſet it fromBro M, from G to N, 
and fromFrtoL; LM, MN are your Interior 
Polygons. For the Demi-Baſt.on, make N P 
and LO equal toNG or FL; and for the 
Demi Gorges of the whole Baſtion in the 
middle, let thei be ; of the Interior Polygon 
MN or ML, v:z, MY or MX, finiſh the 
Baſtions, by drawing the Lines of Defence, 
ard raiting Perpendiculars, or making, Angles 
of g*®atOXYP. Yon may make Ravelins 

G 3 before 
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before the Curtains,if it be needful,or advance 
Horn-Works or Tenails forwards, if there be 
Hills or riſing Grounds, or if you will meet 
an Enemy that iS coming, to Beſiege you 3 for 

the greateſt uſe of thele foregoing. Works are 
to advance forward into the Campaign, to hin- 

der the ſudden Approaches of the Enemy, and 
to ſpend his time before he ſhall come to the 
Main Works. 

Some other Works are made (which join to 
the Counterſcarp) as Bonnets, double Tenails, 
and others, which I have no need to ſpeak of in 
this Treatile. 

8. The Out works that laſtly are uſed with- 
out, are Cittadels,Caſtles,or Forts of the leaſt 
fort, which are built to bridle the Town or 
Place, leſt the Burghers ſhould 3be rebellious, 
and to be the laſt Refuge or Place of Retreat : 
They are commonly of 4 or 5 Baſtions, and 
no more, and are ſet ſo that there may be two 
Faces, and a Curtain towards the Town; the 
Centre of the Cittadel may be found in the 
middleline O M drawn out at length, the In- 
ward Polygon of the Pentagon may be + of the 
Curtain adjoining, Cr a little more ; the very 
Centre of the Square may be upon the Point of 
the Interior Polygon p, the Centre of the Pen- 
tagon may be near upon the o2tward Point of 
the Baſtion of the Town, taken away to make 
the Cittadel in : All the Lines are drawn by any 
ot the ways ſhewed for great Works, the | 
Moats and other Works in proportion accor- 

dingy, 
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dingly, and the Rampire as high as thoſe of 
the Town: Peruſe Figure 35. and there you 
will ſce deſcribed theſe Works, which will 
better make you underitand what has been 
written. 


d 7. Zo deferibe upon Faper by way of Pere 
| ſpective the aforeſaid Harks, or fo mach 
thereof, as you deſire. 


The common Perſpective, that deſigns by a 
Point Principal, from whence all Parallels to 
the Principal Line do meet in that Point, is a 
troubleſome way,and doth ſodiſtract the Body 
of the Work, that unleſs one be $killd in thar 
kind of Perſpective ; he is not able to know 
what It means; 1t 15 true,the Engenier ought to 
be $kill d that way, becauſe ſometimes to re- 
preſent ſomebody near at hand,or ſome Engine, 
It will be needful, and to that end Le Boſſee in 
French has writ well,and Perſpective PraCtique 
more at large,part being Tranllated and pran- 
ted in Ergliſh , but for deſcribing of Forts, 
Towns, &c. there is another kind of Perſpe- 
Ctive called Per fpeft;ve Cavalier, that imagines 
the Eyeatan infinite diſtance ; that is, at ſuch 
a diſtance, that all equal Heights in the Fort, 
are ſeen under one Angle, whether further or 
nearcr, and all other heights proportionable, 
and all Lincs which would meet at the Eye, 
are parallel, becauſe of the diſtance (as we ſay 
the Rays of the Sun falling upon a Burning- 

oO 4 Glaſs 
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Glaſs are parallel; ) and after this way of Per- 
ſpeCtive the Sphere is projected iz plano called, 
the Analemma, the manner ſet down by Rozas, 
this therefore 1s not a Mechanical. way, but 
founded on good Laws and Grounds, 

Draw the Lines of your Fort with white 
lines, or with any thing that will rub out,with 
all the Parapets, Rampires, and Out-works, 
Then conſidering what lide you deſire towards 
you, whether the Curtain or Point of a Baſti- 
on, or what other Point, draw a long principal 
line facing that point ; if it be the Curtain that 
ſhall be towards you,then draw the line parallel 
to it,as in the Example AB. Having a Square 
run the ſide of it upon A B, and beginning at 
the extrezm points of the Ravelin, Baſtions, 
Flanks, Eſpauls, draw Perpendiculars towards 
that Line chroyghout, omitting thoſe thet will 
cut the Rampire or Paraper; and theſe Per- 
perdiculars muſt be drawn likewiſe from the 
Inward Angles within the Fort. Having drawn 
thcſe, take what heighth you pleaſe, that will 
beſt repreſent the heighths of the Rampires 
celired. Suppoſe you take half of the Flank c 4 
for a Rule,ſet this off on ezch Perpendicular be- 
fore drawn,towards the Principal,as in the Ex- 
ample from all thec's, all thef's, all thea's, &c. 
from which Points draw Parallels to each re- 
ſpective Curtain, Face, Flank, Rampire inthe 
inſide, as you ſee inthe Example, and finiſh all 
as you ſee in one half of the Figure of an Hexa- 


£,0n compleat. 
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BHAP. Y. 
Of Irregular Fortifications. 


4 


d 1. Such Figures that have not their Sides 
and Angles equal one to another are cal= 
led Irregular, as the Forms of Towns to 
be fortified commonly are ; before any 
Judgment can be made, it is requiſite 
that the Engenier make a Map or Flott 
of tle whole, with al the Ways, Paſſa- 


ges, Old Walls, (ifthere be any) Rivers, 


Pools, Encloſures, and all other Mat- 
ters fit to be known in the Draught, and 
then be is to defign what Works he ſha# 
think moſt agreeing to the place to be 
made; to this end let him know, 


1. "Hat the ſame Laws and Maxims for Re- 
gular Fortifications ſtand and be in 
force as for Irregular, that is the Lines of De- 
fence muſt not exceed the Port of a Muſquer, 
nor the Angles of the Baſtions be leſs than 60, 
or much above gc?, and the reſt. 
2. That no Angle of this Figure (that 1s,the 
Inward Angles of his Plat) be leſs than 9o de- 
grees 3 if he find them leſs, they mult be chan- 


ged, 


4 


| Aqui i batt 
% 


-—_ 


2 Ea —=—— Cm ” 
jon : 
—_ F WEE _—_——" 

- 


*" IT= 


—_— >” OY Og 


bk < » 2 © Q - _ " - _ 
9 0&4. ROOBAR 27 AR - q T : 
ws kd * -- 


* i We 
+: 


_ ——_— = > w_ 


L 
ry 


s $, uh. id 
SITY 4 


- ME bu +. FI 


Lo 
DD. wet. 
ED TE —_— _— — 


"_ l 


"© As. 


= » -* _ —— _ -—-: 
= — - 
 — - 
: 
1, 


90 


Modern Fo?tificafion, 


red, and that Point may be made the outward 
point of a Baſtion. 

3. That all the difference betwixt Regular 
and Irregular,confiſts in thereCtitying the Sides 
that are two ſhort or two long,and altering the 
Angles that are too little. 

For the $7des, if they be 500 Foot or above 
and under 10co , they may be fortified by Ba- 
{tions, ſet on each point, as in the ordinary 
way 3 but if the Sides be above 1000, and 1o 
upwards to 1500, 16co, or 1700 Feet, then 
you may ſcta whole Baſtion on the middle of 
the Line,and Baſtions on the extream Points of 
the Line,which arc Points of the Polygons ; but 
if the line be leſs than 500 teer, then by length- 
ning it into the Plane you may make Ic the lon- 
gcr.,as you will better underſtand by the Exam- 
ple,taking by the Scale withyourCompalles the 
tenzth of the Lincs, you will find by the prick'd 
Linc,what 1s taken in or left out. Much after 
tic lame manner you may ſee by the Example 
when the Angles were too little, how they are 
Lo be enlarged. There being ſo much variety in 
this buſineſs,the Engenier muſt practiſe by him- 
{:lft, by drawing ſeveral Piats of Irregular pla- 
ces and fortitying them, and becauſe Examples 
in this matter,exceed ali Precepts, he muſt per- 
nie all the Books he can get of this Bulinelſs, 
Aorlass, Fritach, Dogen, and others, but above 
ail Dilichizs in his Piribologia, he may find inh- 
nite Examples, that will much help him, and 
Will inform both his Judgment aad aa” 

ol 
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for effecting his deſire. For the raiſing the 
Rampert,and the Parapets,and other mealures, 
they areto be as in the Regular, and no other- 
wiſe, and you may plzce all or any of the Out- 
works before mentioned before the Curtain, as 
was before ſet down; and there is much a 
greater Latitude for the railing of Out- works, 
left to the Diſcretion of the Engenier in tis, 
than in the Regular, as you may find by the 
Terms and Examples following. 

1. A is a Regular Baſtion, wherein to find the 
Capital Line p 4. Divide the Angle at p into 
two equal parts by p o,and draw out opto 4, 


that ſhall be the Capital, (which isto be obſer- 


8. 33. 


ved aSa Rule to hind the Capitals in al] Irrc- 
gular Angles.) This Capital p a may be 240 
Feet, or alittle more oy leſs, for now we are 
not tied tofew Feet, and the Gorges may be 
144, Or ſoto 150, or thereabouts. 

2. Bis a Double Baſtion, that is no other 
than upon the Plane of the great Baſtion ano- 
ther Baſtion built higher, there may- be ſome 
12 or 18 Feet left betwixt the Parapet of the 
lower andthe Foot of the higher Baſtion. This 
has the uſe of a Cavalier, and overlooks the 
Campaign,and thereby the Faces oppolite to it 
are doubly fortified. 

3. When the two Interior Polygons are 


much unequal, then the Gorges will be unequal, Fig. 


and then the Baſtion C is called a Baſtion Com- 
poſed, 
4- If one of the Interior Polygons be fo 
| very 


33s 
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very ſhort, that you allow it no Demi-Gorge 
as the Baſtion D, then it is called a Baſtion De. 
form d. 

5. If the diſtance from the points of the In- 
terior Polygon be double to the uſual l:ngth, 
then in the midſt yon make a Baſtion by the 
former Rulers, which is called a Plat- Baſtion F, 

6. If the Angle of the Figure at p be leſs than 
90 degrees, and becauſe of ſome accident of 
Water or other it cannot Þe changed, then you 
may cut off the Angle, and joint it with a Te- 
nal}, as you ſee Fig. F. and it is called a Baſtion 
cut off with a T enail. 

7. A Baſtion cut off, or, as the French call 
them, Baſtion de rtache, are ſuch whoſe Gorges 
areinaright line with the two points of the 
Fianks f, and are made like Plat- Baſtions laſt 
named, marked with G. 

8. A Dem Baſtion H, are ſach that have 
Fig. 33, their Gorge and Capital equal,zbout 150 Foot, 

and their Flanks halt of the Gorge. | 

9. Upon an Inward Angle, if it cannot be 
changed, you may placea Platform I,that great 
Guns being there placed may ſcoure the Moat 
both ways. 

10. If before any point of a Polygon there 
be Mariſhes or drown'd Gronnes, then a little 
bet ore the point, you may raiſe « round Figure, 
called a Mount, upon Piles, or made with Fag- 
gots and Earth as at K, the bigneſs to hold a 
Corps de Gard,with a Parapet, like as that of 
the Qut-works, Cannon-proof z this is uſed to 

hinder 
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hinder Surprizes when the Water is frozen. 

11. An Jndented Line, is often uſed npon 
the Blank of the Counterſcarp, or upon a Ri- 
ver or Sea-ſide, or upon the main Land, as 
here at L it has adead Angle, and laidaſide but 
upon necellity. 

12. A Connter-Guard is like M, which is a 
Demi-Baſtion built in ſome watery place be- 
fore the Main-Baſtion. 

13. And fo if there be left in the Moat a 
Tenail N,with a Breſtwork,lt is called likewiſe 
a Counter-Guard, 

14. A Bonnet, O, is an advancd Work like 
a Ravelin, it is ſometimes made on an high 
place, ſometimes on low Ground, but always 
cut off and placed beyond the Counterſcarp. 

15. For an Example of an Irregular Fort, 
Ipreſent you with the Draught of the Fort of 
Sheerneſs near Quinborough in Kent, made by 
Direction of his Majeſty Car. Il. and his Royal 
Righneſs, and of that Conſequence, being pla- 
ced upon a Point of Ground at the Mouth of 
the River Medway, which it Commands, that 
Men of Knowledge do -admire the happy 
foreſight of his Majeſty for the DireCtion, and 
that now his Royal Highneſs has begun to 
make Docks and Ways to Grave Ships in, and 
the Officers of the Navy have begun to ſettle 
Officers there, and to build a Yard or Store- 
houſes within the Fort ; the next Age will ſee 
Ita goodly and ſtately Place, whenaSeven now 
itis very complezt. 
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d 2- Of ſmall Forts or Sconces, which are 
built for Defence of ſome Paſs, River, or 
other Place. 


If they be to be made Regular, of four, five, 
or ſix Baſtions, you may uſe the Rules before. 
going, which are ſufficiently plain, bur thete 
are Others of a ſmaller Dimenſion fit for Pale 
or Rivers, and likewiſe for the Field, which 
are, 

1. Triangle with half Baſtions, which may be 
all of equal ſides, or they may be ſomething 
unequal; however it be, divide the Sides of 
the Triangle into three parts,one of thoſe three 
parts will ſet off the Capitals pa, and the 
Gorges po, and the Flanks c f being at Right 
Angles with the Side, make half of the Gorges, 
aS In the Figure, 

2. Square with half Baſtions, whoſe Sides 
may be berwixt 100 and 200 Feet, divide each 
Side into three parts as before in the Triangle, 
and ſeroff one third fromp to for the Capital, 
and from p to c for. the Gorges, but the Flanks 
(which raiſe at Right Angles to the Side) mult 
be but half of the Gorge or Capital, that is, 
one {ixth part of the Side of the-Square. See 
the Fz2ure. 

3. Square with half Baſtions and Tong ; ſee 
the Figure. The half Baſtions are made 2s 
before, for the Tenail or Torg, from the 


middle of the Square zx ſet off one third of = 
Side 
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Side to G and H, and upon the Perpendiculars 


| from to M, and draw all as in the Figure, Fig 42. IJ 

” 4. Long Square : This may be fortified with - 
helf Baſtions as before, and a Tong, or as inthe "DS | 
Figure, | 4 

e 5. Star=Reavubt of four Points: This may | 


>, | have its Side from 40 to 60 Feet,and after you 

# | havedeſcribed the Square,divide each Side into 

| two equal partsat zz,take one fourthof p 2, or Fig. 43; 
h | half the Side, and railing a Perpendicular at 1, 

ſet off 2» a equal tothe one fourth of p , and 

y | finiſh the Figure, 

6. Star. Redoubrs of five or fix Points : Firſt, 

x | for a Star-Redoubt of five Points, make a Pen- 

e | tagon, p pp, &c. and divide each fide in halfs in 


e | 7%, and raiſe the Perpendiculars ”: a, take one Fig, 4, 
rt | third of zp, and ſet it fromm to a, and draw | 
; | the Fort: And for a Sexangular Star, draw an 

Hexagon, and divide a Side into four parts,and 
; | take one for m1 a, as before : This Fignre may © 
h | have a Side of 30o or 400 Feet. MM... 


, 7. Plaju Redoubrs, are cither ſmall or great 
the ſmall are fir for Court of Guards in the 
L © . 

s | Trenches,and may be a Square of 20 foot to 30; Fig.45.45. 

+ | the middle ſort of Redoubts, may have their | 
Sides from 3o to 50 Feet ; the great ones, from wr 
e | 60 to 80 Feet Square. | 
The Profile (that is, the Thickneſs and k 
» | Heizhth of the Breſtworks) to be ſet on theſe 
« | ſeveral Works, and the Ditckes, are alterable | 
, | znduncertain 3 ior ſometimes they are uſed in 


% % 


Approaches, and then the Wadenclſs of the Mis 
Brelt. | 
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Breſtwork at the bottom may be 7 or $ Feet, 
Inward Heighth 6, and Outward 5 Feet, the 
Ditch may be 8 or 10 Feet, and ſometimes 12, 
and for the Slopes to be wrought according to 
the nature of the Earth ; ſometimes they may 
be made 14.0r 20 Feet wide at the bottom,and 
the heighth of 7, 8, or 9 Feet, and to have two 
or three Aſcents to riſe to the Parapet, the 
Ditch may be 16 or 24 Feet wide, and 5 or 6 
deep; and ſometimes they may come near the 
ſmalleſt ſort of Rampires, and have a Breſt- 
work Cannon-proof, with a Ditch of 50 or 
60 Feet wide, and are thus made to ſet upon 
Paſles or Rivers to endure. 


EMAP. YL 
Of the Defence of a Fort. 


d 1. Of the Governour, Strength of Men, 
Vittuais, ammunition, aud Inſtruments 
of War fit and neceſſary for the Defence 
of a Fort. 


'N He Governour of a Fort ought to be 
good Eouldier, a careful, diligent and 
knowing Man,to know all things belonging to 
a civil Life, to be juſt both towards the Inha- 
bitants and Souldiers, being well aſſured and 
confident 
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{ confident of his Souldiers that they will Rand 


by him before they be brought into the place,be 


ought to have an Eye and good Intelligence of 


the Manners, Life,and Condition of them both, 
and to have ſubtle and ſecret Spies amongſt 
them to know their PraCtices, their Pleaſures 
or Diſcontents : And for his Military Care, 
(that having been a part of his Employment, 
ſome part of his Life) need not to be ſpoke of ; 
to be ſhort, he ought never to ſlight Danger, 
but muſt always ſuſpect and fear Surprizes and 
Treaſons ; he muſt mird his Government, and 
have his Place always in his thoughts, that ir is 
his Honour to keep it, for the Intereſt of his 
Prince and Country,with the peril of his Life ; 
and to that purpoſe to ſee that it be in good 
State, that the Ditches be clear, and all places 
without be kept pallizado'd andſafe. Laſtly, 
that he keep Regiſtersand Books of all Things 
and Perſons within the Fort, to the end he may 
ſend in good time all unneceſſary Mouths away 
if he fear to be beſieged. 

2. For the Strength and Number of his Men, 
he muſt require them according to the ſtrength 
of his Enemy that (hall beſiege him, and accor- 
ding to the Capacity of the Place : For every 
Baſtion 300 Men may be reaſonable . that is, 
15co Men for a Pentagon, 1800 for a Hexagon, 
{othat 2000 Men may well be thought a good 
Gariſon ; And this betides the Townſmen and 
Artizans. 

3. For Proviſion of ViCtuals, according - 

rac 
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the Number of his Souldiers, the Demands of 
his Proviſions muſt be, he muſt look that his 
Store-houſes be neatly kept, and that he may 
have room enough to fhift his Stores, in caſe 
the Enemies Cannon ſhall chance to beat any 
part down,that he keep an Eye over the Store- 
keepers, that no Proviſion be loſt or made uſe- 
leſs for want of care or turning. 

4+ The Ammunition and Inſtruments of 
War,whereot the Governour mult be provided 
arc 

i . Muſquets with Bandaliers and Pikes to 
ſpare, to arm the Townſmen,if need be, and to 
ſupply thoſe that may be broken, or fall into 
the Enemies hands; and theſe he keeps in his 
Armory. 

2. Spare Ordnance or Great Guns, half as ma- 
ny atleaſt as he has mounted, to ſupply thoſe 
that ſhall be broken or diſabled. 

3. Shots of all ſorts, as well for Great Guns 
as for Muſquers, together with good ſtore of 
Lead and Moulds to caſt Muſquet-ſhot in. 

4+. Powder anſwerable, and ſeveral Maga- 
Zines in the Fort to lodge it in, and in ſeveral 
places Vaults that are made under ſome part 
of the Rampire that have mugh Earth above 
them, and in ſuch other Places where great 
Granzdo's may not break into, areof all other 
the heit in time of Service, however ſo to lodge 
the Powder in many Places, as the danger of 
Blowing up one may not deſtroy all, The 
Number of Barrels awſt be proportioned to 

the 
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the Ronnds of great Guns,and number of ſmall 
Arms. 

5. Match proportionable; and if the place 
be great, Match-makers to be employed, to 
have Tow, Salt-petre,and other Materials rea- 
dy 


6. Shevels, Spades, of each 1009, Pick axes 


$500, Wheel-barrows, Hand-barrows, Ram- 


mers, all to be ready for removing Earth, or 
for Retrenchments, and to be provided with a 
Dryugg tor ſhifting great Guns. 

7. Spare Carriages for the great Guns, Axle- 
trees and Trucks to ſpare, Plank of two Inches 
thick, Joiſts and Spars of each a quantity, an- 
{werable to the bigneſs of the Gariſon, toge- 
gether with a Carpenter and his Men, with all 
Tools belonging to them. 

8. Cannon-Baskets, which ought to be 3 
or 4 Foot Diameter, and 5 or 6 Feet high ; for 
the making of which, there ought to be Riſe- 
wood and Stakes with Bills proviced, (unleſs 
they can be made and ſent into the Fort), theſe 
are called Gabjons, and are to be filled with 
Earth, and to ſtand for great Guns to play be- 
twixt, or for ſuch uſes. Muſquer- Bakers are 
ordinary,about a Foot or a Foot and half high, 
8 or 10 Inches ar the bottom, and a Foot at 
the top;theſe fill'd with Earth,admit a Muſquet 
to belaid betwixt two at the Bottom, and are 
ſer on low Bretworks, or upon Breſtworks 
beaten down. Two or three thouſand Canvas- 
bagsready mad?2,fome to hold a Foot or a Foot 
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and half of Earth ; ſome lefler that are but 
halfſo big,theſe are eaſily hIl'd with Earth,and 
laid upon Parapets beat down, or upon the 
edges of Retrenchments, and for need Barrels 
and Hogs-heads fill'd with Earth may ſerve. 

4+ Gins for lifting up Guns, a Smith with a 
Forge with all Smiths Tools. Good ſtore of 
Iron and Steel, Nails of all ſorts, Crows of 
Iron, Steel-Mills for grinding Corn. 

10. Piles or Pallizado's made of Spars 3 In- 
chesthick, oralittle leſs in Diameter, 5 or 6 
Foot high, wrought round, plated or ſhod 
with Iron at the points, and having two or 
three great Iron Nails driven throw them to- 
wards the head 8 or 9 Inches long, being tlat- 
headed on one ſide,the better todrive them in; 
theſe may be ſet in two or three rows,the low- 
eſt Breſt-high, and every Row higher, and ſo 
one after another, ſo deep as they may not be 
pull'd up, may be planted on the top of a 
Breach, or on ſome Paſs ona ſudden. 

It. Tarn-Pikes, or Spars of 12 or 14 
Foot long, and about 6 Inches Diameter in a 
Sexangular form ;- It is to be bored with holes 
one right under another about an Inch Diame- 
ter, the Axis of each Hole ſhall be 5 Inches one 
fromanother,but to go by turns from each fide, 
the Pickets that are driven into the Hole are 6 
or 5 Foot long, pointed with Iron at bothends, 
and with Wedges or Nails faſtned hard into 
the Holes; two of thele faſtened together 
withan lron-Chain and Staples ſome 6 Inches 

long, 
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long, will be of great uſe to ſtop the Enemies 
in the Breaches, orelſewhere. But thoſe thar 
you intend for to throw in Breaches muſt be 


' made of Oak, and need not be ſo big, or the 


Pickets ſo long, 

12. Horſe de Freeze is made much like the 
former, but much ſtronger, and is uſed inſtead 
of aGare, is called a Tjrn- Pike. 

13. Crow-feet, Chaus Traps, or Calthrops, 
are four-pointed Irons, and may be made 2, 3, 
or 4 Inches long ; to have thouſands of theſe 
ready of each fort will be very convenient; the 
leaſt will be uſeful to lay upon Bridges or 
Planks, the greater to ſtrow on the Ground to 
hinder the Cavalry; they have always one 
Point upwards which way ſoever they be 
thrown. 

14. Beetles of all ſorts, both for 2, 3, or 4. 
hands, to drive Piles or Pallizado's with, into 
the ground, and for other uſes. 

15. Two greater Mortar.pieces, and one 
leſſer, with Granado-Shells, and all Materials 
belonging to them, theſe will be of greatule to 
break the Galleries, and hinder the paſlage 0- 
ver the Moat, and may do-much miſchief to 
the Enemy in his neareſt Batteries, if caretully 
uſed. | 

16. Hand-Granaao's fitted with Fuzees 2000, 
and the Governour is to cauſe that many of his 
Souldiers may be expert and taught to throw 
and uſe them. : 

17. Laſtly, the Governour is to have with 
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him a Fire-Maſter, to make the Fuſees & other 
Fire-works, as Fire-balls to ſhoot into their 
Redoubts and Batteries, and upon the Galle- 
ries and other places ; and i{ the Enemy ſhall 
come to mine and blow up ſome part of the 
Works, he muſt have his Men ready to make 
Cuttings off or Retrenchments, with Parapets 
cihgy of Earth or Sacks, or the likefilled with 
Fart!; andal:ovezllhe muſt have good ſtore 
of M247 to pay Souldiers withal , elſe they 
will be mutinous 2nd diſcontented. 


C—— py en 
—— 


CHAP. VI. 
Of Beſieging Towns. 


| | ray Lam tied to a ſhort Diſcourſe,l ſhall 
oniy give youthe Terms, and refer you 
to great Volumes writ on this Subject. 

1, Whena General and Army come againſt 
a Town or Fort, they take care to ſtopall the 
Ways, Paſlages, and Intelligence that may be 
ſent cither into or out of the Town 3 this is cal- 
led Blocking up the Town. 

2. Thenext thing isto chooſe a fit place to 
begin the Line of Contra-vallation, call'd Break- 
wg of Ground, which is to be choſen beyond 
Muiquet-ſhot or Falcon from the Town, under 
which the Cavalry may ſecurely lodge; this 
Line is carried round about the Town if the 

(3a7- 
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Gariſon be very ſtrong and full of Men, elſe 
not, but only cn one part. 

3. If the Enemy have Armies near, and that 
he will endeavour to raiſe the Siege before the 
Town can be taken, then there is another 
Line further into the Campaign to be made, 
which is called Line of Circumvallation ; this 
Line is to be carried round about, incloſing 
Ground enough for all the Army to lodge in, 
and the Quarters of the General and other great 
Commanders are to be placed round abour, ſo 
as one may relieve another conveniently. Up- 
on this Line, within Muſquet-ſhot one from a- 
nother, are to be placed Redoubts,long Squares 
with Tenails, Triangles with half Baſtions, 
Star-works, Field-Sconces, and other Forts 
formerly taught to be made, with Ramperts 
ſome 8 or 10 Foot thick, 6 Foot high, with 
Steps to mount upon the Parapet; the outward 
Heighth 5 Foot , and the Ditch 10 or 12 Foot 
wide, and 4, 5, or 6 Foot deep. Indeed theſe 
Works are to be made reſponſible to the Dan- 
gerthe Enemy may put the Army to. 

4+ The next thing to do 1s, Opening of the 
Trenches, that is, beginning the Lines of Ap- 
proaches towards the Town at about 1200 Foot 
from the Town , whereon firlt is to be built 
a Redoubt or Battery with Guns, and then 
the Line begins, which is to be carried on ob= 
liquely,ſo that no ſhot can be made out of any 
Work of the Town that may ſcour that Line z 
with three or four turnings you may approach 
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to the Counterſcarp-Bank or Glacis. At the end 
of each Turuing, there muſt be a Redoubt built 
for Guards of the middle or leaſt fort of Re- 
doubts before mentioned. The width of theſe 
Trenches or Approaches may be 12 or 14 feet 
at the top, the depth may be, feet,or ſuch that 
the Depth and the Bank made with the Earth 
thrown out, may be good and fafe Cover for 
the Souldiers, it may be 6 or 8 or 10 foot at 
the bottom, and two or three ſteps mult be 
made eaſily toget up to the Breſt-work. As 
you come nearer the Town, the deeper and 
wider you may make the Trenches ; but if the 
Ground be Rocky, or Mariſhes with Bogs,then 
you muſt be provided of abundance of Hurdles, 
Cannon-Baskets and Bavins, ſpoken of in the 
laſt Chapter, and there deſcribed with their 
ſeveral Limenſions. 

5. As you are carrying on theſe Trenches, 
there muſt be built Barreries for great Guns, 
according to the number you intend to planr, 
and they may be High Barrerics, which mult be 
raiſed of Earth ſome 12 or 16 Foot high, or 
elſe made upon ſome Hill or riſing-ground 
when the Battery is made; the Breſt-work 
may be made with Cannon-Baskets, Sacks of 
Earth or Hurdles. The Guns muſt be 12 Foot 
aſunder tor ſhelter. This high Battery is to 
ſhoot into the Town,to beat down the Houſes, 
terrifie the Burghers, ard to play continually 
day and night. Middle Batteries are raiſed 4 or 
6 Feet abovethe Ground, and theſe are " beat 

| own 


Modern Foztiftcation. 


down the Breſt-works and Parapets of the 
Rampires, and other Works. Low Batteries 
are ſuchas are made even uponthe Level ſoil, 
and theſe ſerve to play upon the Rampire,and 
to beat down the Body of the Works. 

6. In the carrying on the Lines of Approa- 
ches and Batteries, the Engeniers muſt be ſure 
to be provided of Pallizado's de Camp, and Piles 
of 6 Foot ,, ſuch as was deſcribed in the laſt 
Chapter , Twrn- Pikes , and Horſes de Freeze, 
Barricado's,that is, a Fence made of Pallizado's; 
Chandeliers, that is, Frames to lay Faggots or 
long Bruſh-woods in z Martelers, that is Blinds 
made of Board, Muſquet-proof,cither with one 
or two ſides running like a Wheel-barrow or 
upon Trucks, Man's heighth, under which one 
or two Muſqueteers may ſhelter ; Blinds of 
Canvas 2 or 300 hundred Feet, Thouſands of 
Crow. feet or Caithrops to hinder the March of 
Horſe, together with great ſtore of Plank and 
Timber ready. 

7. When the Trenches are brought to the 
foot of the Counter ſcarp-bank, then there ought 
to be made a Line of Communication betwixt the 
twoor more Approaches that were carried on 
at one time. This Live of Communication is to be 
filled with Muſqueteers, who are continually 
day and night to ſhoot upon the Souldiers, who 
ſhall tand upon the Breſtworks before it, and 
to hinder the Enemy from ſhewing their Heads 
above the Works, whilſt the Cannon are beat- 


ingdown the Parapets,and levelling theWorks: 
| 8. The 
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8. The next is toenter in at the foot of the 
Counterſcarp-Bank, and to carry on a deep 
Trench , which is called the Sapp ; when it 
comes towards the Covert-way, it 15 ſo deep 
that it may be cloſed over, and it mult be'dire. 
Qed towards the Face, if that be the place that 
is intended to be Mined,which moſt commonly 
is, and not the Curtain, becauſe of the ſtrong 
Defence it receives from the two Bulwarks. 

9. When the Sapp and Mouth of it is 
brought to the Moat, then muſt good ſtore of 
Pioneers be employ'd to run Earth in Wheel- 
barrow night and day to fill up the Moat. Firſt 
they begin at the mouth of the Sapp, and fill 
that place, ſo as there may be gotten a good 
Mount, to cover the Pioniers from the danger 
of the Enemy. The Mount 1s to be raiſed on 
that ſide which reſpefts the Enemies Curtain 
and oppoſite Flank, and ſo to be wrought and 
roled;on(keeping ſtillſufficient Covert,Cannon- 
proof, towards the Enemy) till yon have made 
it flat and level to the water. That you may 
bring on your Gallery , firſt, you bring twa 
Frames of Timber ſome 8 or 10 Feet wide, and 
the keighth 9g Feet ; the Frames onght to be 8 
Inches and 6, and that fide reſpecting the Ene- 
mies Flank, let it be double flank'd ; when 
two pair of theſe Flanks are made, then muſt 
they be plank*'d,with ſome longer, fome ſhorter 
Planks and Timber to join them together, 


Theſe Frames are to ſtand 6 foot from one a- - 


n9ther,or 7,and to be ſet one after another, 'til 
the 
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the Gallery reach to the foot of the Baſtion. 
This Gallery thus made, is to be covered at the 
top with a Foot thick of Earth,to hinder Fire- 
balls from burning it ; and Chandeliers and 
Faggots may be planted on the ſides to fave the 
Pioneers. | 

10. After you come to the Face, the next is 
to make a Mine, which is to be done with Mi- 
ners, who are to have Pick-axes, Hacks, and 
other Inſtruments fit for that purpoſe. The 
Mine is made commonly about 4 Foot wide, 
and high,and by ſeveral Turns wrought on, to 
prevent the blaſt of Powder coming forwards; 
when you are come to a convenient place, 
which ought to be further than the outward 
Talu, then make a place for the Powder 10 or 
12 feet wide,and 5 feet high ; place the Pow- 
der herein,and cloſe up the mouth of the Mine, 
which muſt be carefully done, putting croſs 
Timbers in every Return, leaving a Trunk or 
hollow Pipe all the way filld with Powder. 
This Work muſt be fired as ſoon as convyeni- 
ently may, leſt the Powder take harm by too 
much moiſture,after which follows the Aſſault, 
if the Breach be made conſiderable. 

But that the former DireCtions may be bet- 
ter underſtood, take a ſhort Diſcourſe writ by 
Monſieur De la Mont in French, Of Fortifica- 
tion Offenſive and Defenſiye, printed at Paris, 

1671, 
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CHAP. VIL. 


The way and manner how to Beſtege, 
Attaque,and Defend a fortified Town 


or Place. 


At agree that to gain Time is the greateſt 
k Advantage ; therefore as well thoſe that 
Attaque, as thoſe who are Beſieged, ought al- 
ways to be in a continual ſuſpicion the one of 
the other ; elſe ſometime or other the one Par. 
ty will certainly be ſurprized, and both ought 
to encourage their Men,the one to get Ground, 
the other to maintain it. But before I enter in- 
to the Diſcourſe, 1 will reflect upon two diffe- 
rent Garifons ; for in that which is ſtrong,one 
ought quite in another manner to act, than in 

that which is weak. | 
Therefore | will repreſent in this Scheme 
Regular Heptagon with all its Dimenſions,and 
about which place | will ſhew four different At- 
raques z two of which are carried on forward, 
the other two are kept back by two Sallies, 
or Trenches made by the Gariſon of the Place, 

to meet and drive back the Beſtegers. 
Therefore to draw out the two firſt At- 
taques, I will propoſe an indifferent Gariſon, 
doing all things pollible for its Defence, by pre- 
ferying 
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ſerving its Men, and diſputing for Ground, 
which the Beſiegers cannot win but Inch by 
Inch. Firſt, we will examine the Conſidera- 
tions of the Attaque of a Place, then we will 
ſpeak of its Defence. 

As ſoonas the Place is block'd up, and con- 
_— the reſt of the Army, Baggage, Pro- 
vilions, Ammunition of War, and the Artille- 
ry are arrived,and the General hath form'd out 
his Camp, they begin to make the Lines of 
Circumvallation , and of Contravallation, if 
there (hall be neceſſity; and when they bave 
thoughts to open the Trenches, the Colonel or 
Commander of the Infantry(whoſe buſineſs it 
isto open them) ought early in the morning to 
viſit the General,or more particularly the Lieu- 
tenant-General, if he be appointed for this A- 
(tion. He ought alſo to have well reviewed the 
place himſelf, before he hath been with thoſe 
who ſhall pretend to know it. But ſuppoſe that 
be done, and the place for the opening of the 
Trenches appointed out,you muſt begin with a 
great place of Arms, and 2 great Eſpaulments 
well flanqued, which can or may cover the Ca- 
yalry from the Enemies Cannon, and make on 
one {ide of it a Battery of ſeveral pieces of Ord- 
nance, well flanqued and defended by the ſaid 
place of Arms, and by the Line of Communica- 
tion of the Trenches,to theend that this Battery 
may continually play upon thoſe of the Place, 
to endeavour to diſmount their Cannon, or at 
the leaſt to bring the Enemies Shot _ 
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which means they may be diverted from firing 
into the Trenches, in which time the Parapers 
of the Trenches may be enlarged and fortifed, 
and the ſaid Line of Communication or Approa- 


ches may be carried on direCtly towards the | 


flanqued Angle of one of the Baſtions, if there 
be only Demi-Lines or Ravelins, which defend 
or cover the Curtains, and in the length of eve- 
ry 750 Feet, or 120 Toiſes or Fathoms, to 
makea Traverſe to flanque the Trenches, and 
good places of Arms in the winding or return- 
ing of the Trenches, and moreover Redoubts, 
if the Gariſon within be ſtrong z and that the 
other Attaque be alſo drawnright to the other 
flanked Angle of the next Baſtion, to the end 
that 3 Demi-lines and 2 Baſtions be attaqued at 
the ſame time, if it is found neceſſary z; which 
will divert the Enemies Force and Firings,who 
will be jealous of every place, and equally em- 
ploy their ſtrength for each. There muſt be 
alſo a good Line of Communication drawn be- 
twixt the two Trenches, to take and fortife 
the Ground betwixt the two Attaques , by 
which means the Enemies coming to fally out, 
will always find themſelves betwixt two Fi- 
Tings. Carealſo muſt be taken that the Barte- 
ries be ont of danger, and that the Cannon be 
ſo placed, that when they play, the Shot may 
paſs over the Trenches ; otherwiſe you will 
many ways incommode your ſelf, and the Ene- 
mes Cannon will hre into the Trenches in the 
lame time as they play againſt your Batteries. 
Yau 
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You muſt advance the Batteries in the ſame 
time as you advance your Attaques, and the 
beſt place in which you can place them, is be- 
twixt the two Attaques; for when you are be- 
come Maſters of the flanqued Angle, you may 
with all the Facility imaginable divide your 
Battery in two, and diſpoſe it in ſuch manner 
vpon the ſaid flanked Angles, that you may be 
Maſters of the Firings of the two Flanks of 
the two oppoſite Baſtions, and of the Ditch. 
Wherefore it follows, that you lengthen out 
Saps all along the Breſtwork of the Coun- 
terſcarp, and make there great Lodgments, in 
the middle of which you cut your Deſcent into 
the Ditch, which you may fill up, or make 
go0d ſure Galleries, and fet your Miners at 
work without hindrance, as is repreſented in 
this Figure. 

If there be great Out-works, as Horn- 
Works much advanced,you mult attaque them 
in the ſame manner, and they being taken, will 
much endamage the Place becauſe of their Ele- 
vation, upon which you may lodge Cannon, 
and oftentimes diſcover the Counterſcarp, the 
Diſtance of the Baſtions, and ſome parts of the 
Rampert ; becauſethey never make theſe ſorts 
of Fortifications, but to take in ſome comman- 
ding Greund, er to cover ſom Infirmity of 
the place. But above all things you muſt or- 
der your Trenches with ſo much care, and to 
Flank them and render them ſo good and fo 
ſecure, that thinking to advance them by a Mo- 

tive 


” 


Modern Fo?fificatton, 


tive of Oſtentation or Vanity, one may be 0- 
bliged to abandon them,if they be ſlight,and lie 
too much open. Therefore the General, whoſe 
Intereſt it is to preſerve his Men, ought not to 
divide his Care amongſt the Intereſts of the 
Lieutenant-General,and Marſhals of the Camp, 
or the reſpeCtive Regiments,but ought himſelf 
to viſit them every day in the Evening, and 
havea Care that they may be made good, 

The Colonels and Commanders ought alſo, 
entring into the Trenches, to ſupply and pun- 
Ctually to furniſh them with Faggots, Sacks of 
Earth, Cabions, Pick-axes, Spades, Shovels, 
Mattocks,that the Work be not diſcontinued, 
or ſuffer any delay, and at the head of the 
Camp to make ready all the ſmall Parties to 
ſupport the Pioniers, and defend the Head of 
the Trenches,and to ſend 8 or 10 truſty Soul- 
diers,two by two, ſeparated far off the one 
from the other before the Works, to liſten if 
they hear any perſons coming from the Town, 
to diſcover the Part which is to be attaqued, & 
there to ſtay (as | have ſaid)a good diſtance be- 
fore the Works,cach having a Partizan or half 
Pike in his hand, & one or twoPiſtols on each 
ſide,to ſeize on thoſe they meet or ſhall fall in- 
to their Ambuſcado, which would be a great 
advantage; for by thoſe you may know the 
Strength and Weakneſs of the Place, and 
Strength of the Garifon, and alſo to ſend out a 
Party of 200 Men to the right and lefr of the 


Trenches, ſomething farther than they are - 
ce 
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ced out, who ought to keep themſelves in Ba- 
tallion or Batallia la:d under their Arms, with 
Sentinels ſomething advanced to advertiſe 
them of the Enemies Sallies, to keep hid their 
Matches, and if they had Snap-Hances upon 
this occaſion, they would be far more commo- 
dious, and to have inthe firſt rank a quantity 
of Partizans to oppoſe Sallies, and to give cou- 
rage to the Pioniets, and time for the Horſe to 
mount, and thoſe in the Rear of the Trenches 
to advance and meet the Enemy. 

The reſt are things ſo ordinary, that the In- 
ferior Officers are not ignorant of, All which 
are repreſented in this Figure by the two At- 
taques A,B, | 


To Defend a Town or Fort. 


S ſoon as an Army or Party makes their 
Approaches againſt your Place, and 
forms their Blocus, or blocks you up, you are to 
ſhoot of ſeveral Cannon, to inform the Coun- 
trey round,and give the Signal of Retreat, that 
all the Parties without, may come in with the 
Catrel, and all that is found about the ſaid 
place. Moreover, you are to ſend to the Batte- 
ries the Gunners, with order to make ſeveral 
Shot to keep off the light Horſemen and Spies 
that they approach not ſo near as to view your 
Works, as alſo to favour the Foot and Horſe, 
wno ought every day to make a Sally, to (hew 
| that 
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that your Gariſon is ſtrong, and in good heart, 
but with order that the Infantry go not out of- 
Muſquet-ſhot. For the Cavalry, they ought 
every day from the opening of the Trenches to 
ſally in {mall £quadrons, or after the Cravars 
faſhion, to draw the Army near,that it may lie 
open to the Cannoniers, who may make ſome 
good ſhot, and cut off ſome Principal Officers. 
; Therefore before one enter into the parti- 
cularsof Defence,one ought to diſtinguiſh them 
according to two different Maxims , which 
muſt be ſpoken of apart 3. for if your Gariſon 
be ſtrong, you ought quite in another manner 
ro govern itzas if it be but indifferent or weak; 
for there are ſcarcely any other Meaſures to 
take than to mannage your Gariſon to the beſt 
advantage,and not obſtinately to defend your 
Out-works, but rather tolook to the Defence 
of your Ditch, and the Body of your Place by 
your Canhon, with which your Flanks are to 
be extreamly well furniſh'd.And as ſoon as you 
perceive the Attaques of your Enemy, you are 
to Counter-mine the flanqued Angles of your 
Demi-lines orRavelins, which you ſhall blow up 
at ſuch time as you are forced toquit them.You 
muſt difarm all the Inhabitants of the Town, 
forbidding them upon pain of Death not to ſtir 
out of their Houſes without order, and a Pa- 
troul is ta march day and might to execute with 
preſent Death the Orders given,and the ſmal- 
leſt Examples in this nature,will do exceeding 


well. Laltly having retreached your Baſtions, 
after 
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after a conſiderable Breach , you may make 
your Capitulations. This is all a weak Gari- 
ſon can do. 

If your Gariſon be indifferent ſtrong,and of 
the Kingdom whoſe Inhabitants are faithful 
and affeCtionate, you may chooſe out a ſeleCt 
Company of the moſt Courageous to mix in 
your own Companies ordered in your Out- 
works and Baſtions, but never in your Sal- 
lies. You mult forbid the Inhabitants upon 
pain of Death not to aſſemble, without order, 
more than 10 or 20, neither to go armed to 
Church, and that they keep within after the 
Drum ſounds Tat to, and not to ſtir out either 
armed or not armed upon pain of Death until 
the morning at 7 a Clock, without order be 
given, as in danger of Fire, or ſome other ur- 
gent necellity ; and in caſe they do otherwt{*, 
to execute the Orders without remiſſion ; to 
forbid all Magiſtrates and other Inhabitants, of 
what condition ſoever they be, to propole or 
capirulate with the Enemy upon pain of being 
hanged immediately up without any form of 
Juſtice, and toexecute them without mercy in 
caſe of breach of the Commands. Being re- 
ſolved to defend your Out-works with Obſti- 
nacy, to husband your Proviſions, to Counter- 
mine round about thoſe Out-works as the Ene- 
my ſhall attaque, and to give Fire to the pur- 
poſe, to retrench all your Half-Moons, and 
make Retrenchments and Barricado's all along 
the Covert-way, to lote all things Inch by 

£3 Inch, 
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Inch, and to quit nothing but by main force z 
and to gain more time, ſome ot your moſt 
faithful and ſtouteſt Souldiers are to ſally with 
Fire-Locks, two by two, and three by three, 
who are to fire upon the Pioniers, with great 
ſhouting after the 00riſh faſhion, afterwards 
to retreat into the Counterſcarp without iar- 
ther reſcue ; to make often thele little Sallies 
and never let the Pioniers be in reſt, or the 
Trenches quiet, to keep all the Souldiers in 
readineſs to give fire as ſoon as your Party is 
return'd ; by which, generally many Officers 
are kill'd that do advance. 

After a ſtormy or rainy Night, to make a 
ereat and brisk Sally about Sun-riſing or break 
of Day, as Opportunity ſhall admit, with a 
quantity of Nails to cloy the Guns, Pick-axes, 
Spades, Shovels to throw down their Lodg- 
ments, with Flails, Spears, anches de Revers, 
ard other terrible Inſtruments 3 one dozen of 
Gravacicrs,a quantity of Muſquetoons to make 
2 Conſiderable Aliaultz to throw down the 
\\orks in ſuch manner,that the Enemy coming 
to regain Ground, may lie open to the Shor 
from the Out- works, which ought then well 
turniſhcd and in readir.cls to make a continual 
iiring to favour the Retreat of the Sal:y. And 
by this means the Enemy ſhall not gain a Foot 
of Ground, butart a very dear Rate z and being 
reduced to the Ditch, you are there to make 
lictle Mines ready to blow up, Coffers or Fou- 
cades at the Foot of all the — 
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of the Baſtions, which flanques all along the 
Faces, and ſees all along the Curtain. There is 
nothing makes greater {Jaughter, or with grea- 
ter eaſe hinders nnderminting,than to have your 
Flanks well furniſh'd with Cannon, which may 
beat upon the flanqued Angles, and ſcour the 
Ditches. It is almoſt impollible for the Ene- 
my to enter there, to make any Lodgmenr, or 
ſet any Miners to work upon the Body of the 
place ; ſo that being not abic to make a Ereach 
but by their Cannon, it is repaired, and the 
Baſtion cut off, and retrench'd with the Mines 
prepared upder the Breach, and the Batterics 
made firm betore they can ſtorm, and for three 
days they cannot make any Lodgment, not- 
withſtanding they have won all the flanqued 
Angles, and made a Breach of 12 Fathom to the 
very Foot of the Baſtion,yet they cannot main- 
tain it but with great loſs ; nor can they avoid 
the Granado's and Fire-works that will conti- 
nually be caſt upon them, and will be reduced 
to approach there, by Sap, and one may meet 
them counter- {apping with the greateſt facility 
imaginable, becauſe one has had leiſure enough 
to prepare them by Lodgments made expreſs 
for that purpoſe. So that thele Sieges laſt 
for an Age, and make great Armies periſh, nei- 
ther can they come to their intended purpoſe, 
as iS repreſented in this Figure, by the two At- 
taques A. B. 
As for ſuch Places as have a ſtrong Gariſon, 
it ought always to have {mall Parties ouc,to be 
bg poſitive- 
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poſitively advertiſed what part the Enemy will 
attaque ; as ſoon as that is diſcovered, they 
ought always to annoy them by continual ſmall 
Sallies, two by two, who creep into the Field 
unperceivable, and fire upon the Pioniers. The 
Out-works are to be well furniſhed with Men 
to keep continually firing z and to render them 
more able, they are to be reliev'd twice a day, 
and twice anignt, to make a great Sally after 
Rain and the labour of the Night, at break of 
day, aS aboveſaid. One may alſo bring in the 
Enemies Cannon at certain ConjunCtures as 
may happen, eſpecially at ſuch times as you un- 
derſtand what part the Enemy intends to at- 
taque, you meet them in the ſame manner as 
they approach you. But you are to obſerve to 
work forward on,from the two inward Angles 
of the Covert-way, as 1s marked in this Figure, 
that you may be defended by the two Faces of 
the Baſtions, and by the Covert-way, and to 
cloſe always by two inward Angles, as you ſee 
repreſented by the two points in the Figure R 
in this Scheme, ana marked by C D. And as 
ſoon as you have work'd out of Falconet-ſhot, 
you are tocloſe them by the Figure of two half 
Baſtions, as is repreſented. 

This being done, the Enemy 1s obliged to 
2ttaque you there, ſo that the ſame Retrench- 
ments that you have mace to ſtrengthen your 
ſclves,the ſame time you advance your Works, 
2nd form your Figureto ſerve ycu to retirefoot 
by foor, and your Enemies cannot gain them 

but 
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but Foot by foct, alſo puſh of Pike, and with 
incredible lofs. And foraſmuchas you are un- 
der cover, and they cannot execute any thing 
but by "ying open,neither can they inſult over 
you, becauſe you have Retrenchment upon Re- 
trenchment, and Out-works flanqued every 
where. And laſtly, covered by your Baſtions 
and Counterſcarp,neither can they ſhun you or 
attaque you elſewhere, for they would put 
them betwixt two Firings.So that the greateſt 
Armies in the World conld not advance but by 
much time and ineſtimable loſs,and that is pro- 
perly to undertake the Works of 7x07 as to 
attaque a great Gariſon furniſhed with Officers 
of ſuch Abilities. 

Within the Town you are to hinderthe aſ- 
{mbling of the Inhabitants by a Corps de Guard 
in the middle of the place, and by Parroni!ls 
marching day and night through the Town. 
And for the other Cares and Politick Circum- 
ſpeCtions of the Governours,l will not ſpeak of 
them, being a ſubje@ roo long, only all this be- 
ing writ for an ordinary Capacity. 

Here followeth the Table of Angles, taken 
out of Count Pagaz ; the firſt Column under 
the word Baſe or B are every 2 Inches to 1 
Foot 3 then from 1 Foot every 2 Inches to 2 
Feet, &c. The ſecond Columnare the Degrees 
and Minutes anſwering to the ſaid Baſe in a 
Triangle, which has the two containing ſides 
30 Feet a piece. The Baſe may alter from no- 
thing to 60, when the two containing ſides will 
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,__ A Tableof Angles ro a Baſe of 30 Feet. 


"Baſe. \ Angles. Baſe. j Angles. | Baſe. | Angles. | 
(00) 00:00'[(05) [09:34 | (10) | 19:17" 
2 |CO:19 | 2 [09:53 2 [19:30 
4 [00:38] 4 [10:12] 4 [19:50 
6 [00:57 6 [10:3!k 6 1|20:19 
8 [oi:08| 8 [rto:50| 8 [20:29 
19 |01:36 | 10 [11:09] to [20:48 
(o1) , 01:55 |(c6)[11:29|(11) [21:08 
2 [02:14] 2 {t1:g8} 2 [21:37 
4 |©02:33| 4 [12:08] 4 [21:46 
6 |O2:52| 6 [12:27 | 6 [22:c6o 
8 j03:1r| $ [12:46| 8 [22:25 
10 oy 30| 10 [13:05] 10 [22:45 
(02) 03:40 |[(c7) [13:24 | (12)|23:05 
2 jJ0ag:0S] 3 jen:43] 3 [23:3k 
| is 104328 4+ [14:92| &4 [23:44 
6 [04:47 | 6 [14:22| 6 [24:03 
8 [05:06| 8 [14:41| 8 [24:23 
10 |O5:25| 10 [15:00| 10 [24:42 
63) 05:44 | ©) [15:20 | (13) 25701 
n [odren tl” 3 iix:239”' 2 Jag9rai 
4 jc6,22] & j15:53] &4 [25241 
6 [c6:41] 6 [16:18] 6 [26:01 
$ j07:00| 8 [16:37] 8 [26:20 
lo 07:20| 10 [16:56| 10 [26:40 
(<4), 07:39 | (09) [17:15 | (14),26: 59 
3 [07748] 2 [19:34] 2 {275520 
4 08: t7 4 [17:54] 4 [27:38 
F 0:36] & ji3:1t3] VF ja7s0 
$ 'o8:55] 8 |18:32| $ [28:18 
to 'c9.14| 10 [13:52] 10 [28:38 | 
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__ ATabledf Angles to a Baſe of 30 Feet, 


—- | Anples. | Baſe. \ |Angles. | Baſel Angles. 
(15) | 28:%57 (20)| 38%56'| (25) | 49%15 
2 | 29:17 2 |39:17 2 | 49:36 
4 | 29:37] 4 [39:38] 4 | 49:57 
6 | 29:56| 6 [39:58 6 50.18 | 
8 | 30:16| 8 |40:18 8 | 50:39 
_10 | 30:36 | 10 |49:38| 10 |F51:00 
(16) | 30:56 [(21) [40:59 | (26) | 51:21 
2 | 31:16] 2 [41:19 2 | 51:42 
4 | 31:36| 4 [41:49] &4 [$2:03 
6 | Z1:56| 6 [42:00 6 | 52:24 
8 | 32316 8 [42:20] 8 |52:46 
ro | 32:35 | 10 [42:40 | 10 | 53.08 
(17) | 32:55 \(22) [43:01 | (27) | 53 :29 
'2 |33:15 2 {43:22} 2 |53:6 | 
4 \} 33:35 < [43:41 4 | $4312 
| 6 | 33:55; 6 [44503] $ [54:34 
8 | 34:15| 8 [44:24] 8 [54:55 
10 134335 10 |44344| _*0 | oe5:16 
(18) | 34:55 (23)/45*95 | (28) | 55: 38 
2 | 35:15; 2 [45:20 2 | 56:00 
4 | 3535 4 [45546] 4 | 56:22 
6 135:55| 6 [49:07] 6 | 56:43 
s 36:15 8 1|46:28] 8 | 57:05 
10 | 36:35 | 10 [46:48] 10 | 57:26 
(19) | 36:55 (24) [475099 | (29) | 57:48 
| 2 | 37:15| 2 [47:30] 2 | 58:10 
' 4 |37:36 | 4 [47551] 4 |$8:32 
| 6 [37:56] 6 [48:12] 6 |58:54 
| $ [| 38:16 | 8 [48:33 8 [59:16 
| 10 38:36 | 10 [48:54] 10 59:38 
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A Table of Angles to a Baſe of 30 Feet, 
pa | Anzles. | Baſe. | Angles. | Baſe. | Angles. 
(30) | 60%09*| (35) | 74%22 |(40)| 83%37' 
2 |60:22| 2 | 71:47] 2 [84:23 
4. | 60:44 | 4 | 72:10| 4 [34:09 
6 |61:06 | 6 |72:33] 6 [84:54 
$ |61:28| $8 |72:56| 8 [85:20 
10 |61:50 | 10 |73:20| 10 [85:46 
(31) | 62:13 | (36) | 73:44 ((41) [36:13 
| 2 62:35 2 74:08 2 86:39 
| 4 | 62:58 | 4 |74:32| 4 [87:05 
6 |63:20 | 6 | 74:56 | 6 [87:32 
8 63:43 8 | 75:20| 8 [87:58 
10 | 64:05 | 10 | 75:44 | 10 [88:25 
(32) | 64:28 | (37) | 76:09 [(42) |88:51 
2 | 64:50 2 [76:33] 2 {89:18 
4 | 65:13l 4 |76:57| 4 [59:45 
| 6 65:36 | 6 77:22] 6 |90: 12 
\ 8 [65:58 8 |77:46| 8 [90:29 
10 |66:31 | 10 |78:09| 10 [91:06 
(33) | 56:44 | (38) | 78:35 (43) 91:33 
2 | 67:07 2 | 79:00| ' 2 |92:O0l 
4. | 07:30 4 | 79:25] 4 [92:29 
6 107:53 6s | 79:50| 6& [92:56 
8 j68:16| 8 |80:15] 8 [93324 
10 [68:39 | 10 | $0:40|] 10 '93:52 
| Manat, oe = Bebo = JEET 
(34) | 59:02 | (39) | 81:05 [(44) 94:20 
2 [69:25 | 2 |$1:30] 2 [94:48 
4 | 69: 48 4 |81:35] 4. [95:16 
EMC 6 |82:20| 6 '95:45 
8 [70:35 8 |$82:46| 8. [96:13 
19 [70:59] 10 [83:12] 10 [96:43] 
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A Table of Angles to a Baſe of 30 Feet. 


| Baſe. Baſe. Angles. | Baſe. 


Angles. | Baſe. 


(45)| 97%:11{(50)Þ 112* 53" (55) 
2 | 97:40| 2 [113:28] 2 
4 | 98:09) 4 [114:03] 4 
6 | 93:38| 6 [r14:38] 6 
S | 99:08] 8 [15:14 8 

_l1o | 99:37] 10 [115:49] Oo. 

(46) 100:06,(51)]116:26|(56) 
2 [100:36| 2 |[117:02 
4 |101:06| 4 [117339] 4 
6 \101:36| 6 |[118:16] 6 
3 | 102 07| 8 [118:53 

io !102:37! 10 [119: 31] 10 

(47) 103:08 (52)]120: 09| (57) 
2 |[103:39] 2 [120:47] 2 
4 [104:10] 4]121:26} 4 
6 [104:41] 6 |122:06] 6 
8 [105:12] 8|]122:45] 8 

10 [Ic5:44| 10 [123:25] 10 

(48), 106 :16 (53) 124 :06| (58 
2 [106:48| 2 [124 :47, 2 
4 |107:20|] 4 [I25 :28] 4 
6 [107-52] 6 [126:10] 6 
$ j108:25] 8 |[126:52] 8 

. : O 


Angples. 

L32%:53' 
I 33:41 
134+30 
135 :20 


| 


136: 11 
137: 


137: 
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There be many other things belonging to this 
Art, which the Limitations 1 am bound to, will 
not give Liberty to ſzt down ; I give you ne- 
vertheleſs a Catalogue of ſuch Books as I have 
by me, to the end (if the Reader pleaſe) by 
ſuch he may be inform'd of ſuch Works, In- 
ſtruments, and Engines of War, as have beeg 
made by the moſt expert and ableſt Engeniers, 
ſince great Guns were in U ſe. 


Books m Folio. 


t. Roberti Vultarii de re Militari. Lat. Parzl. 


1532. 

2. Diſcourſe d Architeflure de Gutrre Anvers, 
I 579. 

3. Fortification per Caſtriott. It. Venice, 1584. 

4+ Lucar*s Solace and Colloquies. Eng. London, 
15838, 

s. Fortification de Errard, de Barladuc, Fr. 
1604. 

6. Le Artigleria ai Pietro Sarai. It. Venice, 
I6021, 

7. Rerym ad Syluam Ducis Hiſtoria. Lat. Lug. 
Bat. 1631. 

8. Hexam's Art Military, in 3 parts. Lord, 
1637. 

9. Ward's Animadverſions of War, Lord. 
I630, 

10. Fortification delle Cirta. It, per Mazei 
16 ! 4. 

11, Let 


Let 
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1t, Les Fortifications de Count Pagan. Fr. 16 45. 

12. Peribologia Wilhelmi Dilichsi. Lat. 1641. 

13. Archuettura Militaris Matth. Dogen, Lat. 
Am. 1647. 

14. Fortifications Anth.de Villa, Fr. Lyons.16 41. 

15. Regles General. de Fort. per Hondium, Fr. 

Hague, 1625. 

16. Fortification Lorini. It. 1609. 

17. Architetiura Militaris per Fritach, Fr. Ley- 
den, 1635. 

18, Architctiura Militaris Maralois, Lat. Anft. 
1633. 

19. Tk ſame in Engliſh by Hrxam. 1638. 

20, Offeſa & Defeſa Piazza per Piet, Paulo. Ve- 

mee, 1654+ 

21- Foſephi Furtenbach opera. 16 45. 

22. Corona Imperiale Sarai. It. 1618. 


| 23. Corona Dogale Pietri Sardis. lt. 1628. 


24. Corona e Falma Mil. per Capo Bianco. It, 

1648, 

25+ PeoedGneriar, Tenſmi. Venice. 1630. 

26, Flavi Vegerii de re Militari. 1616. 

27. Obſidio Corbienſis. Lat. _ I 637. 

28, Kegale Militare per Melro.1t. 161 1. 

29, Obſidio Bredana. Lat. Antwerp, 1626. 

30. Juſt Lypſii Poliorceticon, Lat. Ant. 1 599. 

31. Architeura Mihtar. It. Venice. 1638. 

32. Obſidio Grollie per Grotium, Lat. Amſt. 
1629. 

33. Artillerie per Diego VUffano Zutphen. 1621. 

34» Ars magna” Artillery per Sejmonimwitr, Lat, 
Amſt. 1650. 


35. Tace 
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36. Tacquet A chitetlura Mil. Lat. Ant. 
1669. 

36. Strengthning of Strong Holds by Race, 
London. 1688, : 

37. Hydrography, Furnier, Fr. Paris 1667. 

38. Military and Maritine Diſcipline. Lond, 
1672. 

bg, Diſcourſi delle Fort di Carolo Theti. It. 158g. 

40. Il Principe defeſo Flameths, It, 1604. 

41. Queſiti militar. Flamelli. It, 1606. 

42. Theatr. mit, Cap. Flammio, It.1617. 

43. Des Fortifications de Jacques Perret. Fr. 
1620, 

4.4. Carichi mil. del Brancacco. It. 1620. 

45- Novum & magnum Theatrum urbium Belgi- 
ce, Regie & Faderate, Jo. Blatn. 2 vol. Lats 
1652, 


In Quarto. 


1. I! perfeto Bombardiero It. per Gentlin, 
1626, 

2. Proteo militare de Bart, Romano, It. Nap, 
1595« 

3. Norwood's Fortification. Lonaon, 1639. 

4- Miliary Diſciplineby Bariffe. Lond. 16 43. 

5. Hetins de Munitionbus , Lat. Lngd. Bat 
1626, 

6. Smith's Art of Gunnery. 

7. Borrn's Art of ſhooting in great Ordnance. 

8, Gunner's Dialogue, by Robert Norton. 

5 


it. | 9. Le Bombardiero Veneve. It. Venice, 1631. 
10. TheCompleat Cannonier. Eng. 1663. 

re, | 11. Ammiſſis Ferdinandea per Gaſp, Schortum, 
1662, 

| 12. Philippus Flemingus de Obſid, Oftende. 1662. 
4, | 13. Fortifications, by Gerbier. Eng. 1648. 
14. Trattatrs Inſtrs, Fr.Cropii. Lat. 1633. 

9. | 15. Trattatu dell Artiglieris di Tho. Moretti. 
I665. 


In Oftavo and 1 2*. 


1. Les Diſcours mil. par le Sr.du Praiſſac. 1615. 

X 2- Art of War, by the Lord Praſſaic. Cambr. 
5 1639. 

A | g. Prattique de le Guerre per Malthis. Fr. 1668. 

4. Element. Arch. ml. per Nich. Goldman. 

5. Prattique & Maximes de Guerre per Valier, & 
le Mot. 1671. 

6. Breeve Trattato del Modern, Fort, It. 1665. 

7. Art of Gunnery, by NN. Nye. Eng. 1647. 

8. Enchiridion of Fortification. Lond. 1645. 

... |9. Les Trauaux de Mars en trois parties. Fr. 

«2 li 671. 


Soli Deo Gloria. 
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( 
BOOKS Sold by Obadiah Blagrave, at the 
Bear ard Star 12 St. Paul's Church-yard. 


Ir Jonas Moore's Arithmetick , reprinted 
with Additions, and divers Mathematical 
Tracts annexed ; in 87. large. 

Sir Fonas Moore's Treatiſe of Artillery, or 
the Great Ordnance-Art of War, being an 
Abridgement of Engliſh Military. Diſcipline, 
containing 3 Parts, andexemplified with divers 
Cutts for the Horſe and Foot ; in 8?, large. 

A Platform for Purchaſers and Builders, and 
2 Mate for Meaſurers ; in 3 Books,explained 
by divers Cutts for all Artificers, by W. Ley- 
borne Mathemat, 8*, large. | 

Cleveland's Works compieat, reprinted with 
the Addition of divers Poems and Orations ; 
in 89. large. - + WY 

England's Worthies, containing 7 1 Lives of 
divers Noble Perſons ; by W. Wisſtanley,Gent. 

Blagrave's .IntroduCtion to Aſtrology, and 
his Aſtrological PraCtice of Phy lick. 

Saunders's Chyromancy and Metapoſcopacy, 
explaining the Moles of the Body ,and Dreams; 
io Folio. 

Aphoriſms and Diſcourſes of the Bodies 
Ccaleſtial, giving an account of Earthquakes, 
Heat or Cold, Froſt, Snow, Lightning and 
Thunder, C&c. in Fol. by Dr. Goad. 

The Works of that famous Aſtronomer 
Sir George Wharton Kr. being a ColleCtion of all 
his ſmall TraCts and Loyal Poems, in two 
Volumes; in 87. large. 

The Britiſh Phyſician, containing all the Na- 


ture and Uſe of our Engliſh Plants, in 8%. large. 
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